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Chemists and their Industry in War 


W' are at war. The resources of the nation are lems of a practical as well as of an academic nature. 

being mobilised for action. Chemists and the Chemists in industry are faced in these times with 
chemical industries are obeying the call. This time the problem of finding a replacement for materials 
we are largely organised in advance. The machinery hitherto imported. They have also the development 
of the D.S.I.R., with its specialised research labora- of new processes and the tribulations of controlling 
tories and its large staff of men possessing the highest existing manufactures under war conditions. In many 
scientific and practical qualifications, was ready to instances, also, they have assumed the duties of works 
transfer immediately from peace to war problems, and A.R.P. official or have joined the Gas Identification 
it has afforded a nucleus to which other scientists can Organisation. They may be described as_ fully 
be added and is capable of continuous expansion in occupied, perhaps almost too busy to leave themselves 
any required direction. leisure to reflect and invent. 

Everyone cannot be called up for chemical service Complaint has been made in the past that scientists 
at once. The problems have first to be stated in a have been excluded from the Ministries, but this time 
form which makes it possible to start work on men of scientific eminence are found in leading posi- 
them; also working places have to be organised. tions. The official control of many raw materials is 
Waiting is irksome to the young man, but there is also generally in the hands of men chosen from 
so much that he can do in the meantime. He need industry, as, for example, alcohol and sulphuric acid, 
not sterilise himself because he has to wait. to select two chemical] industries. Perhaps the success 

If he looks around he will find on all sides many of some of the controls where an expert is in charge 
problems connected with the times awaiting solution. may serve all the more to show up the failure in others 
They may not be chemical, but at least they lend where experts are ignored, which 1s properly receiving 
themselves to scientific approach. They are well so much criticism. 
worth thought instead of criticism. A chemist should It is possible to affirm that science has been effec- 
not wait to be led or for somebody else to do some-_ tively mobilised for this war, and that its advice and 
thing which he can pick holes in. At a time like this recommendations are being accepted as far and as fast 
the facts must be faced, and there are too many signs as 1s possible in problems that affect the comfort and 
among chemists of an inability to keep themselves such welfare of nearly 50 million people in a democratic 
as the late Professor H. E. Armstrong used to deplore. country. 

The Government is blamed, for example, for not The work of chemical industry in war falls into 
supplying materials which we can make for ourselves several categories. There is first the manufacture of 
in the laboratory. We seem to have forgotten that the essential war chemicals, explosives and the lke. 
our grandfathers had to make nearly everything-—— Nitration becomes of importance, also the manufac- 
apparatus and chemicals. War stimulates inventions ture of nitric acid. Economies in these operations now 
and the Government departments are known to be become of the utmost significance. Secondly, perhaps, 
overwhelmed with such. This time a machine to deal come all those chemicals, largely the products of the 
with them is ready, thanks to the D.S.I.R., and there fine chemical industry, which are required for the 
is no need for the Ministry of Inventions of the last hospitals and medical and allied services. Thirdly 
war—a most unsatisfactory institution. Most of the is the great group of primary and partly processed 
stream of inventions and suggestions comes from chemicals which are required in the manufacture of all 
people who are not technical, and it has been said the materials for the offensive and defensive forces. 
that relatively few are from chemists. Chemicals for tanning leather, for rubber, dyes and 

Research on problems of national importance is also what not else for textiles, bleach for a dozen purposes, 
being organised by an Advisory Research Council of photographic materials, etc. The list could be multi- 
the Chemical Society which has both a main committee plied to a lengthy one. 
and Biochemical and Physical Panels. It is to be There is still the civilian population to be catered 
hoped that this body will receive and consider prob- for; its food, its housing, its clothes, its safety. One 
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or many chemicals are required in every such process. 
In 1914 this fact was not known by the users; it was 
only when some process stopped for want of one 
ingredient or another, generally relatively insignificant 
from the point of view of cost, that it was realised 
that our chemical industry at home was insufficient. 
How different it all is to-day; we need no longer look 
to Germany for dyestuffs or to Chili for nitrates—the 
air around us gives all the fixed nitrogen that can be 
required in the form of ammonia. Perhaps the chemi- 
cal industry is more nearly self-sufficient than any 
other; such gaps as there are are largely due to buyers 
going abroad for a small pecuniary advantage in spite 
of warnings as to the consequence. Such people 
hardly deserve sympathy to-day, though they are pro- 
bably the loudest in their complaints. 

Any analysis in detail as to what is being done, 
either in achieving normal or increased production or 
in making new products, would be improper from the 
national point of view. It must suffice that chemical 
firms are as busy as they can be, and though they may 
be rationing their customers this is due more to 
abnormal demand than to any lack of capacity to meet 
normally anticipated demands. At least there has 
been no need, as in 1914, to build and equip govern- 
ment factories to make substances for whicli there was 
a steady peace-time demand. In 1918 these factories 
were closed and dismantled, to our disgrace. It was 
still too early to establish the strong and self-support- 
ing chemical industry which we now possess. 

This is neither the time nor the place to job back- 
wards, in Stock Exchange parlance, nor to assess 
which action, which person, which act of state played 
most part in the achievement of building up the strong 
chemical industry of to-day. The Association of 
British Chemical Manufacturers has played a greater 
part perhaps than is generally realised in bringing 
people together and so fostering co-operative effort. 
This is likewise not the time to vaunt our achievements : 
it is far better to examine our shortcomings, since these 
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are going to be the problems during the coming months 
if this 1s to be a long war. 


A war of. exhaustion throws the onus very largely 
on the chemist and engineer, for they alone can conjure 
up the desired products out of the earth. We have 
already made the nitrogen and oxygen and other gases 
in the air available in any desired form. Perhaps now 
something may have to be done with sea water, though 
there is salt enough available on land. There is far 
too much waste material, and though a controller of 
this has been appointed the real problems are with 
the chemist who should be able to make something 
useful out of many waste products. 


We do not make enough aluminium nor magnesium 
here, though fortunately this latter industry has been 
established in time. There is no calcium carbide 
produced, although the value of this material as a 
source of acetylene and the basis of organic syntheses 
is unique. The vested interests who have prevented, 
during the last two years, the setting up of this 
industry in Britain ought to be openly censored. But 
on the whole the gaps are few and involve but iimited 
output, whilst in most instances the industry is known 
to be actively engaged in seeking to start their 
manufacture. 


There are difficult times ahead, perhaps far more so 
than the man in the street, lulled by the past four 
months of security, is able to conceive. | Chemists 
must be prepared to look ahead, to be ready for the 
worst. Just as we seek the medical doctor when we 
are sick, so the country will need the chemist to make 
substitutes in time of scarcity. It is foolish to use the 
word ‘‘ substitutes,’’ as people do, with a note of con- 
tempt; the time may well come when they will be 
thankful for them. The chemist must forget his 
analytical mind, cease to be critical of all men, and 
become whoily synthetical in outlook, constructive and 
sympathetic with his associates. In such way only 
will maximum assistance be rendered to the State. 
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HE issue of THE CHEMICAL AGE presented here- 

with is, perhaps somewhat boldly, entitled an 
‘* Annual Review Number.’’ For it is a difficult task 
indeed to write a review describing the progress in a 
year that has been sharply divided into two utterly 
distinct parts. In the first, chemists and chemical 
engineers, notwithstanding alarums and excursions, 
made strenuous efforts—indeed, redoubled their efforts 
—to get on with the normal and expected advances 
in research and in operation. In the second part of 
the year under review progress in research either came 
to a standstill, or else became diverted into the channels 
of military supply and therefore not available for dis- 
cussion in the public Press. 

Nevertheless, the distinguished chemists and en- 
gineers who have contributed to this issue of THE 
CHEMICAL AGE have been able to describe what has 
been done in various branches of the industry up to 
the outbreak of war; and the slight indications of sub- 
sequent work, which are all they are allowed to give, 
have a distinctly encouraging note auguring well for 
the progress of our military effort in this direction. 


Over the chemical trade in general there are 
remarkably few tears to be shed. Supplies of com- 
modities, though in many cases well below normal, 
are for the most part very much better than at one time 
was expected; the position of the chemical worker is 
not unfavourable; and though the energies of certain 
key men may have been temporarily diverted into un- 
profitable channels, there has been no wastage of 
scientific personnel comparable with that of 1914. 

One real benefit that we may look for as an outcome 
of the war—and one which should outlast all the 
horrors and discomforts that accompany war—is that 
the intensification of scientific research for military 
ends results in discoveries of permanent value under 
normal peaceful conditions. This was one of the few 
items that could be put on the credit side of the 
national balance-sheet after 1914-18, and in view of 
the amazing advances made in chemistry in the last 
twenty years it is not unreasonable to hope for a repe- 
tition. To those scientists and technologists who are 
engaged in purely war-time work at the moment we 
offer this thought as some small consolation. 
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A Message from the Chairman of the Association of 
British Chemical Manufacturers 


HAVE been asked, as chairman of the Association of 
British Chemical Manufacturers, to send a message to the 
readers of THE CHEMICAL AGE. ‘The request comes at a time 
when, unhappily, the British peoples are 
at war. It is a tragedy for all of us that 
our great chemical industry, which is 
based on the patient research of an army 
of scientists over many years, and which 
has sought to apply knowledge so that 
the bountiful fruits of the earth may be 
utilised to the greatest benefit of man- 
kind, should suffer diversion from its 
normal beneficent purposes. If is none 
the less a fact that the chemical industry 
is, and must remain, a main pillar of the 
national defence structure, and that with 
the advent of war some dislocation of the 
ordinary channels of trade is inevitable. 
The fundamental part which the 
chemical industry must perforce play in 
our war effort was, of course, recognised 
by the Association long before war broke 
out, and steps were taken to provide the 
necessary organisation. This organisa- 
tion in the wide field covered by the in- 
dustry, which includes production cf 
heavy chemicals, acids, explosives, fine 
chemicals, drugs and medicaments, dvye- 
stuffs and colours, coal and coal tar derivatives, fertilisers, 
insecticides, plastics and adhesives, fats and oils, and many 
other valuable commodities, is carried out by means of group 
control, all groups having representation on 
Council. 


the central 


The Association has always maintained close touch with the 
relevant Government Departments; that touch is even closer 
to-day, and I am satisfied that the contacts made and the in- 
formation exchanged are proving of great value to the 
nation and to the industry at the present time. Indeed, only 
in this way can be achieved the co-ordination and planning 
needed to develop the effort required for victory. 


It will, I think, be obvious that under our present system 
of war economy, first consideration: must be given to the 
demands of the fighting services and to the export which is 
essential to provide the currency we need for essential im- 
ports, but, at the same time, we are making every possible 
effort to meet the needs of the ordinary consumer. ‘These 
are numerous and varied seeing that the chemical industry 





Mr. R. Duncalfe. 


is perhaps the most fundamental of all industries, draw- 
ing its raw materials from the mineral, vegetable, and 
animal kingdoms below and upon the earth’s surface, 
trom the waters that cover. the 
earth, and even from the air we breathe, 
and producing from them, in addition to 
many products complete in themselves, 
those other products which become the 
raw materials essential to most other in- 
dustries. 

At this point [ should like to stress the 
fact that we realise to the full the neces- 
sity, foilowing the dislocation in inter- 
national trade due to the outbreak of 
war, of providing supplies of chemical 
products, including drugs, dyes, and fine 
chemicals, to replace those previousl\ 
imported, and _ this 
actively investigating. We welcome the 
co-operation of consumers, and I would 
ask them to communicate with the Asso 
ciation in regard to any difficulties ex- 
perienced in Tregard to supply or by 
reason of shortage. | 

In the darkness of the present ‘‘black- 
out” let us draw comfort and inspiration 
from the reflection that our present dis- 
tresses are but a phase in the long story 
of man; that the war, in which we are engaged and to the 
prosecution of which we must devote our utmost energies, will 
pass, and that man’s inventive genius will again be devoted to 
the benefit of mankind. After destruction will come reconstruc- 
tion in which chemical industry will play a leading part. For 
this, too, we must plan ahead, and the Association of British 
Chemical Manufacturers, which represents every branch ot 
chemical industry will always be glad to receive contributions 
to the solution of these as well as war problems. 

To all your readers, and particularily to the vast army of 
workers in all branches of the chemical industry, I send my 
best wishes at the beginning of the New Year, with the sin- 
cere hope that they and theirs may be preserved from harm, 
that the share of each one in our national endeavour may ke 
crowned with success, and that, above all, during the year 
the dark clouds, now pressing so heavily upon the nations, 
may lighten, and the blessing of peace descend upon the 
world, bringing that freedom of mind which is the great 
longing of distressed humanity. 


is a field we are 


ROGER DUNCALFE. 








Chemical Trade during 1939 


| he is not proposed to follow the customary practice and 
refer to the trend of markets for the past year because no 
useful purpose could be served by making a comparison be- 
tween the present abnormal conditions and those that were 
enjoyed in the early months of 1939. The period before the 
outbreak of hostilites is now forgotten and referred to as 
*“‘ pre-war.’’ It may be said, however, that in the change- 
over from peace to war conditions the chemical markets cn 
the whole remained remarkably steady. 

In the early days of the war producers of chemicals, and 
merchants, many of whom were holding very useful stocks, 
wisely resisted the sudden expansion in the volume of buying 
orders from consumers who were anxious to build up already 
depleted reserves of raw materials. This policy enabled 
traders to continue to a very large extent to fulfil their en 
gagements 


under existing contracts and deliveries to the 


chief consuming industries during the latter part of the vear 


were reasonably satisfactory considering the many difficulties 
that had to be faced. 

As was to be expected, a number of chemicals essential for 
war purposes are now controlled by the Ministry of Supply, 
but there is no reason to expect extensive price control. 

In many directions steps have been taken to safeguard 
supplies of chemicals required in the production of war 
materials and in this respect the chemical industry is in a far 
happier position than in 1914. Many problems have yet to 
be overcome and some of these concern industries producing 
goods which do not come within the class described as war 
materials but are none the less important in the part they 
play in maintaining our export trade. Here a number of 
necessary raw materials are not readily available. The import 
position, however, is showing signs of improvement and there 
are indications that the gradual adjustment to war-time con- 
ditions will find a solution to some of these problems. 
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CONDITIONS IN, AND SOME 
WAR PROBLEMS OF, THE 
HEAVY CHEMICAL INDUSTRY 
IN 1939 


By 
P. PARRISH, F.I.C., M.I.Chem.E., M.I.Gas E., F.1.F., F.1.1.A. 
Mr. P. Parrish was trained at the works of 7. Brown & Co., Ltd., Tar 
Distillers and Chemical Manufacturers, becoming Manager, and later 
General Manager (1910-1914). He was subsequently appointed General 
Manager of the Egglescliffe Chemical Company Limited, Co. Durham. 
He joined the South Metropolitan Gas Company in 1915, as Manager of 
the Chemical Works. Mr. Parrish is the author of several books, and was an 
original member of the Yorkshire Funior Gas Association. He has con- 
tributed several papers to various technical societies. 


C. IMMITTED to another grave struggle, the third with 
t ithor’ ti n with the heavy chemical! Mr. P. Parrish. 


ve association 
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dustry, the year 1939 will signalise to future historians an 
iain en the British Empire and its Allies declined io 
pliority of transit by rail has to be given to consignments io 


irk their duty, but took up arms to defend freedom and 
nd trom naval, military or air force establishments). restric- 


bertv. No longer could the inordinate demands and dis al 
concerting threats of an unscrupulous tyrant be tacitly tion of potash supplies, and conservation of fertiliser pro- 
cepted ducts. all called for careful consideration. 
| ees Deere on Wor as sageecs enemy-ow mos patents, nunaoe was given my the 
Board of Trade that correspondence with enemies in respect 
ele week this country prepared itself in a way little of patents, designs or trade marks would be permitted in 
: emarkable to receive any shock from warlike action approved cases: but communications would not be passed by 
ich 1 av be subjected. The change from normal to the censorship authorities, except with the prior approval cf 
emergency activities was swift. Experience gained during’ the Patent Office. 
e years 1914-1918 was invaluable. The heavy chemical :n Agricultural research in war-time is a necessity, and it 
. knew—at least partially—what to expect, and how it’ was gratifving to have an intimation that the Research Coun- 
the closest co-operation with the Minister 


s to the best advantage. The disloca cil would work in 

of Agriculture and the Department of Agriculture in Scotland 
during the war, in connection with résearch investigations 
production 


id direct its energ1 
| ational life was far more severe than in 1914: yet 
there have been few panic decisions. In 1914 employers had 
| Thi into problems that may arise from a_ food 


cope with indiscriminate recruiting for New Armies. his 
tated by unexpectedly large demands Campaign. 


problems calling for adjustments cf Steps to safeguard mercury supplies were inevitable, and 


h, fortunately, were soon solved by the exercise ot could no longer be delayed. The vital importance of mercury 
nd will | and its compounds in medicine and industry (mercury ful- 
minate is a detonator for T.N.T.-filled shells), is well known. 
unfortunateiv, has no home-produced supplies 
as a pigment calls for 


he Minister of Supply at once appointed Controllers of 
essential materials, such as iron and steel, non-ferrous [his country, 
inium, wool, leather, timber, hemp, jute, paper, lhe use of the sulphide (vermilion 


. 
acid. sulphate of ammonia. other fertilisers. and restriction, but other pigments, doubtless, will be found as 
ses solvents. The co-operatio) ot traders substitutes. 

: cht. al t was made clear that control would be The sale or supply of imported dyestuffs or intermediates 
Vv. s ne as no major problems arose not wholly or partly made in this country was prohibited as 

Conti of import and export materials was arranged irom October 13, except by a licence from the Board of Trade. 

\ vance was caused by delay in obtaining export licences In place of the old Licensing Committee an Advisory Com 
cts i seemed to call for little. if indeed an mittee has been appointed, consisting of one neutral, two 

makers’ and three consumer nominees, all of whom served on 
he Presids he Board of Trade early in Septembe! the old Committee. 
de it clear that the Government ' d use every effort to Industrial planning has been the subject of consideration by 
' e that this country’s exporting capacity was used the the appropriate Director at the \War Office for some time 
ec tave ¢ patible with home markets and ove now. It is understood that the A.B.C.M. is working in close 
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f ce | { { rt ney I cf date their examination of technical literature during the last four years, 
‘ ut I D] ( ot be lost and particularly, recently, reveals how important the produc 
I inc ce had to be contemplates tion of aluminium (for aircraft censtruction) has become. The 
ere revised sche e of occupations. which removed yroduction of aluminium is initially a heavy chemical process, 
the anomalies which characterised the previous editioy nd subsequently a metallurgical on India has rich deposits 
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fusion of a finely-ground mixture of barytes and bauxite, 
together with a small percentage of carbon at 1,400° C 
subsequent extraction, has been 
other the 
siliceous 
the 


heen 


and 


closely examined. On ihe 


hand, aluminium resources of Germany are con 


stituted of not lend themselves to 
The British 


the erection of 


ores, which do 


treatment by alkaline 


Co... Ltd.. 


process. Aluminium 


has active in factories. 


Some High Explosives Problems 
|: arly 1 IQ 30 the question of the processes to be adopted a 
projected explosives supply factories was under consideration. 
Wha 


heav\ 


Government Departments were not inactive that vear. 


was foreshadowed 11 the 


chemical industry in 1936 was not without bearing on decisions 
ultimately reached. 


HNO... 


oxygen in a simple form of plant, involving a multiple gauze 
converter, waste heat 


review of conditions in 


ny 


It was known that nitric acid, g6-98 per 


cent could be manufactured direct from ammonia and 


i 


boiler and a 


single bubble cap tower 
made of a spec ial stainless steel. 
In the 


HNO 


having suitable oxidation and absorption apparatus. 


absence ol OXVEeH, HILT acid (50-00 


pel 
multiple gauze converte! 


Cent. 


could be manutactured in « 


Fort 


heation ol the weak nitric acid could be ettected in a denitra 


tion tower, the construction of which may embody the tollow- 
Ine features :- 

A sectional earthenware tower, provided with pertorated 
erids in each section, with a mild steel outer casing, the 
annulus between the outer circumierence 
elements the shell packed and rammed 
with a mixture of acid-resisting cement and ground acid 
resisting bricks. ‘Lhe lined inside the 
earthenware with suitable obsidianite tongued and grooved 
tiles. 


of the earthenware 


and steel beine 


bottom section 1s 


the whole of which rest inside a heavy lead saucer, 
lined with acid and heat-resisting bricks and provided with 


an adjustable weir. The tower is packed with grade«| 


quartz. Quartz of 


4” specific size must be used, otherwise 
there is a tendency for the feed of nitric acid and strong 
sulphurt acid to reach too rapidly the periphery of the 
tower. 

[It is not eenerally known that these denitratine towers 


possess appreciable flexibility as regards capacity, provided 
one Can in the difference 
The installation ot the outlet o 
the tower aids such flexibility, which is invaluable unde 
war conditions. 


rease pressure between the top 


and the bottom. 


iell) OV 


One pound should be consume: 
per pound of nitric acid concentrated, when the proportions 


HNQ 


steam 1s 


r steam 


are one ol to three of SO, in the teed acids. Supe 


heated not necessary: one Cah reduce 


steam atl 
boiles pressure lO say 20 lb. per square inch. 

In the manufacture of V.N.'T.. 
ellulose, water is 


nitro-glyvcerine and nitro 
a product ot the reaction. and since this 


attects the concentration of the nitric ac id. it must be removed 
Invariably C.O.V. (96 per 


cent. H,SQO,) 1s used for this purpose, and, due to dilution with 


progressively as it is formed. 


water, Waste ac ids ATISe, containing sulphur ci id and trace 


of nitric and nitrous acids. 


action 
HoSO 


J,ecause ‘@)| the corrosive 


of sulphuri acid of a streneth lower than cent. 


, pel 
on the nitration pots, the waste acid must be 

Waste acids vary slightly in chemical composition, accord 
lhe to the explosive manutactured 
denitrated in a 


removed. 


But they are invariabl\ 


tower such as has 


heen desc ribed. where tu 


Fig. 1. Diagrammatic arrangement of 
vertical tube acid concentration plant, 
using three batteries of special fluted . 
cast iron or silicon iron pipes. ENLARGED VIEW OF 
FLUTED PIPES 


VERT/CAL TUBE 
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ther dilution occurs by reason of the application of steam in 


the denitrating process. 


Lil 


was to determine whethe1 


One of the problems Ot 1930 
H.O :SO, balance could be restored by the addition o 


} : 
Oicu 


or whether concentration of weak sulphuric acia should be 
effected. Consideration revealed that the sulphuric acid 
balance would be seriously disturbed if oleum were used as 

tortifying medium, since there is no loss ot SO,, 


nitration 


either in the 
the 
Lhe question then arose 


process Ol in denitration of the 


What type of acid 
concentrating plant should be employed? It was known thai 
with the 


subsequent 
waste at ids. 


Gaillard cone entratine tower, 


as indeed with the 


Nessler concentrating plant, it is dithcult to attan 


Has, 2 a 


a ereat TY 
than o2 


} 


concentration pel cent. satisfactory rate 


of production is to be secured. lhe decision 


was ultimatels 
lorced upon one that the concentration ot weak sulphuri 
acid in cast iron pots, such as was illustrated in my review 
CHEMICAL AGE IQ 30 should be adopted. Many large plants 
involving scores of units, each of twenty tons 


per da’ 
Capac ity, have been erected. 

What has 
this 


heen the general experience of the operation ey 
type of plant? Cast 


COUNTIY) 


iron pots, as th} 
with the introduction otf a 


well-defined small percentage of nickel, etc., 


nianutactured in 
trom close-grained iron, 
have proved as 
satistactory as iron 


lett in 


any of the cast pots made in Germany. 
‘| he cast iron pots should be the open to oxidise at cl 


mature before being used. All cast iron pots reveal signs of 

One should 
. } . . 

at this. but should continue to 

tain a pire determined uniform temperature and rate of 


ing. After a limited period of 12 to 36 


corrosive atiack when put into operation initially. 


not be unduly alarmed malin- 


work- 


hours the cast iron 
pot forms its own protective coating and the corrosion sub 


sides, Once a NOV corrodible hlm has been formed. Stirring Ol 


acid undergoing concentration in the cast iron pots does 
break the 


protective coating, but attords a= distinct 


advantage, presenting, as it does, fresh quantities of acid to 


hot walls of the pot. 


throughput 


A stirred pot has a sensibly ereatel 


than one which does not provide TO] agitation 


the a id. 


Ikxperience suggests that the life ot the cast iro) 


~w 


i~ Dots 
well be of the order of three years—in some cases even more. 
That this torm of acid-concentrating plant has fulfille 
hopes entertained seems manifest. 

(One oft the disabilities oO} the Cast 1FONn WNo type OF Col 
centrator is the large quantity of acid—about 10 to 12 tor 
undergoing concentration lt a fracture occurs, even asst 
ing the fire is withdrawn, .or the producer gas supply is | 
OT, the sensible heat of the brickwork setting is such = 1 
volatilise the escaping acid, and cause considerable nuisances 
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if the fracture is a serious one, the consequences will certainly 
be pronounced—indeed, more pronounced than the worst of 
the ‘‘ white chimneys ”’ associated with the basin type of con- 
centrator familiar to many in the Great War. 

What is represented in Fig. 1 is a complete acid con- 
centrator, designed by the author (B.P. 495,715), of the 
vertical tube type. Three banks of twenty-four each 2 in. 
internal diameter fluted tubes will yield 10 tons of 96-97 per 
cent. sulphuric acid per day of 24 hours from 7o per cent. 
recovered waste acid. The outstanding features may briefly 
be summarised as follows :—(1) Silicon iron or cast iron can 
be used for the construction of the tubes and manifolds. (2) 
The quantity of acid in the three banks of twenty-four tubes 
is 24 cwt., as contrasted with 12 tons in a cast iron pot con- 
(3) All the pipes are renewable. (4) 
The surface area available for heating is 540 square feet, as 
against 135 square feet in the cast iron pot concentrator. (5) 
If steam is required at the factory where this vertical tube 
acid concentrator is adopted, a waste heat boiler can be 
installed, to reduce the sensible heat of the products of com- 
bustion emerging from the concentrator from say 55° C. to 
250° C. 


centrator of equal size. 


Chemical engineering development of the last twenty years 
has rendered possible the nitration of phenol (synthetic or 
coal tar) and toluene with nitric acid, in a continuous manner, 
thus removing the hazards associated with the discontinuous 
operations of former days, where large batches of potentially 
dangerous materials existed. In war-time, apart from actual 
explosives products, materials such as potassium, barium and 
strontium nitrate, activated carbon, hydrogen peroxide, 
aniline and benzoyl chloride, oleum, sodium and potassium 
chlorates, irrespective of others mentioned elsewhere in this 
review, are required. Limitations of space render it 
impossible to deal with all these products. But the import- 
ance of activated carbon at the present juncture calls for 
some epitomised but more detailed reference (see below). 

Certain crude (petroleum) oils contain interesting amounts 
of aromatics. Extraction can be effected with liquid SO, or 
by phenol compounds or other substances with partial 
valencies. These extracted aromatics, after purification and 
fractionation, can be nitrated, and form excellent nitro com- 
pounds, such as T.N.T. This country derives supplies par- 
tially from the above source: but transport difficulties render 
imperative increased quantities of indigenous toluene, to 
which reference is made later. 


Activated Carbon 

Activated carbon, apart from being the active element in 
respirators, is used in benzole recovery, solvent recovery, 
water purification, and for decolorising. The normal con- 
sumption for these purposes is between 1,500 and 2,000 tons 
per vear, but war conditions have increased the demand enor- 
mously. Already several thousand tons of active carbon have 
been used in connection with civilian-pattern respirators. 
Active carbons can be prepared from most woods and vege- 
table residues, although coconut shells have so far been 
found to yield the best product. The cells of the nut char 
coal are much more dense than those of wood charcoal, and 
the fine pitting of the product is responsible for its superi: 
activity. Charcoal of this type is used almost exclusively to 
respirators. In the decolorising of sugar, where a cheap 
material is required, bone charcoal is almost universail\ 
emploved. 

Activation of carbon is now usually effected by ‘superheated 
steam at 7oo-950° C. The quality of the carbon increases 
with increase of steam consumption, but the yield is inversely 
affected. The action of the steam is two-fold (a) oily hydro- 
carbons are removed, and (b) reaction with the carbon base 
occurs, Which promotes porosity. 

The present extreme urgency of providing active carbon in 
large quantities has led to- an investigation by the Fuel 
Research Station into the suitability of British coals for this 
purpose, 

Another potential source of active carbon is surplus cane 
sugar molasses, the utilisation of which has been engaging 
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the attention of numerous investigators in India. The sug- 
gestion for preparing active carbon from this material comes 
from the University College of Science at Calcutta. The yield 
of carbon is said to be 30 per cent., and preliminary work is 
stated to have shown encouraging results. 


Synthetic Ammonia 


[It has been emphasised in former reviews that more and 
more synthetic ammonia plants were being erected. Only 
last year plants for the manufacture of this product were re- 
ported in course of construction in Finland, Mexico, Baroseve 
(Jugoslavia), while the state-owned nitrogen works at 
Diesogentmarton (Rumania) had received a state grant. 

Nothing of importance has been reported during the year 
in the matter of improvements of technique. The author nas 
been asked frequently to give the position regarding the pro- 
duction of synthetic ammonia in Greater Germany, as con- 
trasted with this country. The figures are shown opposite, but 
those relating to Greater Germany must be regarded with 
some reserve. 

Fuel and Gas Industries 


The fuel and coal-carbonising industries are of vital im 
portance in times of war, just as they are of unique service 
In peace. 

The war has rendered impossible the publication of 1im- 
portant advances of technique, relating to the gasifying of 
certain coals in hydrogen, and the increased yield of hydro 
carbon (at above 800° C.) which accompanies such a process. 
What the ultimate possibilities are may now be tolerably 
well known, but obviously any announcement at this juncture 
would be imprudent. The value of the gas and coking indus 
tries in times of emergency is strikingly revealed in some 
figures given by Sir Harold Hartley, C.B.E., in a paper to 
the B.C.G.A. conference at Brighton in April last :— 

Benzole m ad 

Sulphate of Ammonia - 

Sulphuric acid (from spent oxide) 


50 mil. gal. 

350,000 tons. 

220,000 tons. 

i —_ ve iad i ..» Over 2 mil, tons. 
vielding : 


Road tal 700,000 tons. 


Pitch 600,000 tons. 
Creosote go mil. gal. 
Naphthalene 30,000 tons. 
Cresylic acid 20,000 tons. 
Toluene ; 5 mil. gal. 


5 mil. gal. 
4,000 tons. 


Xylenes and solvent naphthas 
Pyridine bases 


Benzole Recovery 


Not all gas undertakings are recovering benzole at the 
present time, but the erection of plant is being expedited at 
those works which hitherto had no recovery plant. When it 
is recalled that benzole contains about 15 per cent. of 
toluene, suitable for nitration, some additional tangible evi- 
dence of the utility of these industries is afforded. It is 
interesting to observe that nitrating toluene should distil 5 
to 97 per cent. between 110.2° and 110.6° C. 

The clamour to-day for more ammonia, benzene, sulphur 
and toluene, which products collectively can alone be ob- 
tained from the carbonisation of coals under high-tempera- 
ture conditions, is incompatible with the Fuel and Lighting 
Order, which was originally designed to enforce a 25 per 
cent. reduction. It is imperative that there should be a 
restoration of a reasonable measure of street lighting, and 
the Daily Telegraph’s timely demand for the return of 
evacuated businesses should meet with full response. 

Proposals have been made to modify carbonising condi- 
tions at coke oven plants, with the object of increasing the 
yield of benzole, by fitting roof channels to the ovens, and 
maintaining an oven crown temperature of 600-8009 C. A io 
per cent additional yield has been foreshadowed. Various 
methods for controlling cracking in the gas space have been 
reviewed by G. J. Greenfield. 

Patent literature reveals that the avoidance of loss in the 
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Synthetic Ammonia Production : 


Location. Firm. 
Billingham-on-Tees 


[mperial Chemical Industries, Ltd. 
lixborough 


Nitrogen Fertilizers, Ltd. 
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GREAT BRITAIN. 


Annual 
capacity 
Net Tons 
Ammonia. 

2060, 400- 


Origin of 
System. Hydrogen. 


Haber (250 atmos.) Water gas. 


GREATER GERMANY. 


Germany. 
Leuna (Merseburg) I.G. Farbenindustrie, A.G. 
Oppau I.G. Farbenindustrie, A.G. 
Sterkrade-Holten Ruhrchemie, A.G. 
Rauxel Gewerkschaft Victor 
Waldenburg Ammonium, G.m.b.H. 
Harten Gewerkschaft Ewald 
Scholven Gasverarbeitung, G.m.b.H. 
Sodingen Gasverarbeitung, G.m.b.H. 
Piesteritz Mitteldeutsche Stickstoftwerke, A.G. 
Czechoslovakia. 
Ignatz Société Tchécoslovaque de Produits Azotes 
Aussig Verein fiir Chemische und Metallurgische 
duktion 
Poland. 
Knurow Societe Fermicre des Mines Fiscales de 


Polonais 
Wyry, Upper Silesia) Ammonia, A.G. 
Chorzow, Upper 

Nitrogen Plant) 
Moéscice (Tarnovie) Zwiazkow Azotowych 
refining ot crude benzole has been the subject of continued 
attention. References have been made during the year to 
(a) the Niggemann’s process, (b) the Rostin process and (c) 
methods developed at the Fuel Research Station. 
Research 


The Fuel 
soard’s process is virtually one involving desul- 
phurisation of benzole by means of mild hydrogenation. 
Pelleted molybdenum disulphide is the most suitable catalyst, 
and it is found that the benzole can be satisfactorily desul 
phurised, without causing reduction of catalyst activity, at a 
temperature of 350° C., and at a pressure of 20 atm. 

The continuous type of tar distillation plant has continued 
to operate with Those systems which have been 
installed are the Koppers, Wilton and the Foster-Wheeler. 
These new plants are bound to have their teething troubles, 


SUCCESS. 


of which erosion or corrosion is known to be one, because of 


the high liquid and gas velocities. 


Sulphur and Sulphuric Acid 


The following figures, which relate to the entire industry 
of Great Britain and Ireland, show the production (and the 
consumption of raw materials by the industry) for 1930 and 
the last three years. They are given in this form so that 
attention can be directed to certain aspects of importance. 

Acid made 
(chamber 


Percentages made from 


Year. and con- *Pyrites and others 
tact) in —~ Spent Brim- Zinc 
tons of Im- oxide. stone concen- 
100% ported. Domestic and trates. 
H,SO4 H,S. 
1930 850,000 50.16 0.01 25.33 13.95 9.92 
1930 I ,043,000 49.07 0.13 21.40 160.71 12.09 
1937 I, 100,000 40.50 0.15 20.41 21.25 11.03 
1935 994,000 46.65 0.17 20.29 21.35 11.51 


In the column headed “ *Pyrites and Others’’ is included not 
only pyrites but also the tonnage of anhydrite consumed in this 
country in the manufacture of sulphuric acid after having been 
converted into the “ equivalent ’’ tonnage of pyrites. 

The statistics in question reveal the growing use of brim- 
stone as a raw material in the manufacture of sulphuric acid. 
In times of emergency transport is always an _ uncertain 
Suthcient importance is not attached to indigenous 
sulphur materials. 


factor. 
There are three potential sources of sul 
phur in this country, (a) spent oxide, (b) SO, of metallurgical 
gases and (c) anhydrite. In normal times the quantity of 
sulphur recovered per ton of coal carbonised is cf the order 
of 12 lb.; but in the Great War, owing to shortage of labour 
at the picking belts, more brasses than usual found their 
way into the coal, with the result that the sulphur recovered 
per ton of coai carbonised was of the order of 20 lb. While 
gas undertakings should not be called upon to bear the finan- 


C 


Pantswowa Fabryka Zwiazkow Azotowych (State 


Mont-Cenis 13,000- Coke oven gas. 
I 5,000 
Haber-Bosch 728,500 Water gas. 
Haber-Bosch 151,800 Water gas. 
Casale 24,300 Coke oven gas. 
Claude 30,400 Coke oven gas. 
Nitrogen Engineering 19,400 Coke oven gas. 
Nitrogen Engineering 19,400 Coke oven gas. 
Mont-Cenis 26,700 Coke oven gas. 
Mont-Cenis 34,000 Coke oven gas. 
l'auser 7,300 By-product water gas. 
Claude 12,100 Coke oven gas. 
Pro- Nitrogen Engineering 4,000 = Electrolytic by-product. 

l’Etat Claude 16,000 Coke oven gas. 
Nitrogen Engineering 19,400 Electrolysis of water. 
Nitrogen Engineering 9,700 Water gas. 
lauser 21,300 Water gas. 


clal burden of recovering sulphur 


hand to 


increasing quantities of 
without suitable recompense, means are clearly at 
augment supplies of sulphur materials. 

As regards the SO, of metallurgical gases, many processes 
are available, and these have been dealt with in the author's 
annual reviews in THE CHEMICAL AGE from time to time. In 
this connection it is interesting to remark that the production 
of elemental sulphur from the smelter gases at Trail, B.C., 
is continuing to grow. ‘The process employed is virtually 
the recovery of SO, in ammonia, the acidification by sul- 
phuric acid of the resulting ammonium sulphite and the re- 
duction of the evolved concentrated SO, in a suitable coke 
furnace to sulphur and accompanying derivatives. Additional 
plant at Trail is in course of erection, which will increase 
the quantity to about 200 tons per day. 


The international pooling agreement of sulphur recover, 


patents was announced in April last. This concerns the 
basic aluminium sulphate process of 1.C.1., the Bolidens 
Gruvaktiebolag process for direct reduction of weak SO, 


from smelter gases (production 70 tons per day), the ‘*‘ Ciba 


(Chemische Industrie of Basle), which developed a process 





Fig. 2. 


Tower showing the reinforcement of the lead 
by means of special wire. 








$5 

concentrating SO,, in which the absorbing medium was 
emulsion of an aromatic amine in water, and the Metall- 
A.-G., of Frankfurt (its subsidiary, Lurgi- 
which had built plants in Germany, 5 tons per day 
SO, capacity, and in France, 30 tons. 


vesellschaft 


1emie), 


{ 
Lurgi had also de- 
veloped a process for direct reduction of SO, to sulphur. 
Patents, 
licences tor the Companies. 

As regards the recovery of sulphur from anhydrite, the 


Sulphur I td.. was tormed to act as sole agent, to 


nevotiate 


iuthor dealt in some detail with this question in 1929, in an 
rticle appearing in 7he /ndustrial Chemist. 
Gordon S. Duncan, in a talk on Cyprian pyrites to the 
Colonial Empire Marketing Board, remarked that the output 
the mines was one million tons annually, of which aboui 
700,000 tons were dealt with in the concentrator, to produce 
20 per cent. copper concentrates. 
Modifications of the chambe: 
ntensive working, and a sharper discrimination of the pro 


process, directed to more 
duction, and oxidation, sections of the process, are recorded. 
One such process is described by Soc. Gén. Métallurgique de 
Hoboken. Packed towers are employed for production and 
absorption, and an intermediate void space is furnished fo) 
the regeneration of the nitrous oxides. This regenerating 
space is sprayed with a dilute solution of nitrose of constant 
concentration, the density being maintained at 1.45 to 1.56, 
and the nitrosity at the equivalent of 0.3 per cent. nitric 
acid. In employing the nitrose method the towers are sprayed 
independent circuits. The outer circuit, comprising 
the first and last towers, is fed with acid of approximately, 
The inner circuit comprises two towers, be- 
This cir 


with acid of approximately 1.65 density. Thi 


In ™T™wo 


1.70 density. 
tween which a space is provided for regeneration. 
cult is fed 
towers are packed with material of low free-space/surface 
as to minimise the regeneration of nitrous oxides in 
The regeneration space, which may 
arranged below or above the packing of the, intermediat 


He production section. 


towers, or may consist of a separate tower, is either void c1 
filled with packing of high free-space/surface ratio material. 
The control of been appropriately, 


dealt with by H. D. Greenwood, who describes an apparatus 


plant ¢ onditions has 


for the continuous measurement of the acidity of the exit 


eases of a sulphuric acid plant. 
Under 


emergency conditions the capacity of most sul 


- 


— lm 
-_ 
; =< 












Fig. 3 (right). 
Kachkaroff-M.P. sulphuric-nitric acid plant. 
concentrated gas liquor plant, vapour phase process, dealing with 
2,600 gallons of gas liquor per hour, and producing concentrated gas 
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phuric acid plants in this country can be increased by the 
adoption of the Gaillard-Parrish liquid phase system, using 
turbo dispersers. But turbo dispersers are not less applic- 
able to rectangular chambers than to towers. Fig. 2 1s 
interesting, as illustrating continental tower construction, the 
distinctive feature being the use of an armature of metal 
wire netting, covered by B.P. 359,308, which ensures the 
lead being maintained in position, and thus minimising the 
erowth of lead sulphate-containing nitrous bodies behind the 
lining. Such growth has a distinct corrosive influence. 
Several oleum plants have been erected in this country 
during the last three years, all dependent on sulphur as a 
raw material. Investigations of the conditions of catalysis 
various materials and methods for their preparation 
It is found that power costs can he 
The ideal converter should not 


with 
have been published. 
reduced by careful design. 
be of uniform diameter, nor of a uniform contact mass-grain 
size. Finely-divided catalyst, and comparatively narrow 
tubes, are to be preferred at the inlet, the grain size and tubs 
diameter increasing towards the outlet. 

The production of nitric acid is indispensable to the pursuit 
of any war. This manufacture should be as widespread as 
possible, for obvious reasons. 

There are several covered by patents for the 
simultaneous production of sulphuric and nitric acids. Con- 
centrated gas liquor can be distilled, the necessary air or 
air-oxygen added, and combustion effected at the converter, 
using platinum, or preferably platinum-rhodium, gauze 
Nitrogen oxides result from the oxidation of ammonia, and 
SO, is the combustion product of H,S and air. Sulphur dioxide 
in the presence of excess air and nitrogen oxides 


processes 


oxidises, 
which condenses with 
Thus, a mixture of sul- 
phuric and nitric acids is obtained. It is an easy matter to 
separate the sulphuric acid, by transferring the mixed acids 
to a denitration tower, using C.O.V. as_ the 
agent, but otherwise operating normally. 
The Kachkaroff-M.P. process, to which 
made in my review last vear, is still peculiarly attractive in 


acting as a catalytic medium), to SQ,, 
steam, and forms sulphuric acid. 


dehydrating 


reterence was 


this connection. It must make an appeal to those who re- 
quire sulphuric and nitric acids, particularly where there are 
variations in demand. The Kachkaroff-M.P. 

(Continued on page 450) 


process can he 





Distributor arrangement in connection with a large 
Fig. 4 (left). Large 


liquor 22°, by weight. 
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THE WAR AND THE 
CARBONISATION INDUSTRIES 


By 


G. E. FOXWELL, D.Sc., F.Inst.P., F.Inst.F., M.Inst.Gas E. 


Dr. G. E. Foxwell entered the by-product coking industry in 1912, and has 
occupied many important positions in the coke oven and gas industries. His re- 
searches on the plastic state of coal and on the mechanism of coke formation have 
gained him international recogmition. Since 1932 he has devoted himself to consulting 
work, and is now London manager to the well-known firm of Gas, Chemical and 
General Engineers, Messrs. Clayton, Son & Company, Limited, of Leeds. 


I lis sometimes denied that the carbonising industries are 
properly a part of the chemical industry and in past years 
this doubt has received expression by the non-inclusion of the 
carbonising industries proper in the annual review number 
otf THE CHEMICAL AGE. The present writer has no doubt that 
the carbonising industries are in one sense no nearer than 
irst cousin to the chemical industry, but in another they are 
actually o1 the same household. It is true that the major 
product of every branch of the carbonising industries is not 
strictly a chemical, whether that major product be coke or 
vas. On the other hand, these industries employ large 
they are well to the fore in the extent 
of the chemical research work undertaken by them, and if 
one takes the trouble to draw out a diagram of a complete 


numbers of chemists. 


by-product coking plant including coal washery, coke oven 
installation, benzol plant and tar distillation, it will be found 
to comprise at least one example of practically every opera- 
lew 


tion There can be 


if chemical engineering. processes 
+O comprehensive in this respect, 
The 


(iillerent 


war—actual and 


sections of the 


effects of the potential- upon the 


carbonising industries will be 


different. The coke oven industry has been materially 
alfected by the war from the time when it first seemed 
possible that another international conflict would occur. lt 
is pre-eminently a key industry. National safety and 


national economics demanded the re-organisation of our iron 


and steel industry. In that re-organisation an essential part 
was the installation of modern by-product coking plants at 
ereat self-contained iron and steel works, the ovens being 
arranged for heating by their own gas or blast furnace gas 
at will, thus liberating all the coke oven gas for use in the 
stecl works. That has divided the coking industry into two 
parts, one of which is part and parcel of the iron and steel 
industry while the other is part of the colliery or may be 
occasionally an independent company. This second part of 
the industry manufactures coke for metallurgical purposes 
when required, but is tending to specialise more and more 
upon the great coke market that is being opened up by the 
demand for solid fuel 


smokeless for domestic uses and for 


certain industrial purposes. In order to carry on this part 
of the business successfully it was found necessary to organise 
the marketing of coke on modern scientific lines—as had 
already been done for years in the London and Southern area 
by the gas industry—and a new co-operative movement 
sprang up in the coking industry which promised, and still 
promises, new strength and stability for the future. Perhaps 
this is the most important happening in the industry for the 


last decade. 


Fluctuating Demands for Coke 


During the boom period two events had taken place which 
reacted adversely upon the fortunes of by-product coking. 
The industry was not yet imbued with the understanding of 
the modern concepts of marketing and those who were en 
trusted with often believed that the 
principle to be adopted was that of the past generations, 
namely, to get as high a price as the buyer could be made 
The result has always been a lack of stabilisation 
and lone periods of short time and low output alternating 


selling coke all too 


to pay. 


Dr. G. E. 
Foxwell. 





with shorter periods of great prosperity. 


Consequently when 
the demand for coke was at its height, prices soared to un 


economic levels, and this obviously drove the iron and steel 
industry to avoid the use of coke wherever possible. — In 
addition, supplies of pig iron and scrap were short, so that 
in March, 1937, the import duty on pig iron was entirely 
removed by the Treasury and was not re-imposed until May, 
1938. In the interim the country was flooded with imported 
pig iron and it was clearly seen that high coke prices had 
killed the goose which had been laying golden eggs for a few 
short months. For years the coking industry, impelled by 
economic necessity, had been contracting to supply gas to 
gas undertakings. Although the demand for metallurgical 
coke had fallen to a low level, and although mild winters 
had reduced the demand for coke for domestic uses and fot 
export, it was still necessary to operate the ovens to supply 
under The was that huge 
stocks of coke began to accumulate, so mountainous as to 
scenery. Some sales 
men, still not fully modernised, tried to dispose of this coke 
at gift prices, but found that the organisation of the gas coke 
industry was sufficiently strong to resist the invasion, and 


eas to towns contract. result 


challenge comparison with the local 


thus began to realise that a proper coke organisation was 
a necessity under modern industrial conditions. 


Precautions for the Future 


In one sentence, the effect of the war has been to cause the 
demand for coke to increase so greatly that already most of 
the stocks have been sold and preparations are being made 
to produce every ounce of coke that can be made. The 
moral of the recent past history is that the steps which are 
being taken to set up proper coke marketing organisations 
throughout the country both for the coke and gas industries 
individually and in combination must be actively pursued so 
that, when the inevitable slump in metallurgical demand 
comes, both industries may be prepared to deal with the 
surplus coking capacity upon sound lines and thus avoid the 
chaos that would otherwise descend upon them. 

During the last war, 1914-18, the coking industry con 
structed many new plants and in particular many additional 
benzol plants. A writer of 1914 (probably the late Stanley 
whose staff the writer then said: ‘‘ The 
average yield of benzol taken over the whole country ts 
certainly not more than 23 


Cooper, on was) 
gallons of crude spirit per ton 
At the present time there are not more than 
7,000 by-product ovens in operation and not more than 6,000 
ovens recovering benzol. 


oO] coal. 


Taking the average carbonising 
capacity of an oven as 1,650 tons per annum, and 1.8 gallons 
of motor spirit per ton, we get as.the possible production of 
benzol, 17,820,000 gallons.’’ In those days about half the 
metallurgical coke was still produced in beehive ovens, and 








1 54 
the majo war was the replacement ot 

st of the beehives by by-product ovens. Most of the bee- 
operation until the end of the 


change during the 


hives were probably kept in 


war, but whereas in 1913 there were 13,167 beehives at work, 


Dy 1920 the number had dropped to 5,384. 
) The figures 


No such change is likely to occur inis time. 


Nn tons for signincant yealis are as follows :— 


Pig iron Consumption in blast furnaces 
1 eal produced coal used coke used 
G13 10,200, 315 21,223,007 
IQOI4 9,923 7/3 15,301,100 
IQls5 o,723,590 2,509,450 95,740,743 
iQit S.919,409 2,012,543 10, 300,538 
Igl Q, 335, 104 2,510,318 10,901,734 
hQids O.107.254 2,000,540 11,286,080 
1Q35 O,f24, 10% 110,200 7 3099, 200 
Coke production in recent vears has been as follows :— 
Yeal Tons 
1935 12,755,205 
1QG30 14,519,914 
1937 16,097,050 
1938 1358555514 


of the Coxe Oven Managers’ Association, 
(Ce tober. that ‘* With the 
operation, and those ready for use, 


Long, has stated 


IQ359 
now 1n 


1 would be 20,228,530 tons.”’ 


Evidently, by com 


parison with coke consumption in 1918, there does not appeal 


be any likelihood at the moment of a vast building pro 
nme during this war; we have done our building in ad- 
nee this time 


much better position as regards benzol 


1gi4 the report of the Falmouth Committee gave 


; ? , ’ | 7 7 
f O crude benzol proauction Tol 1930 as 82,970,000 
/ 


more than three times the production for 1914. 


[his increased benzo] production is partly due to the re 


cove benzol in the gas industry, although the production 

coke ovens is about 2, times that from gas works, 
pal because not more thal -O or 60 pel cent. of the coal 
carbonised in gasworks is treated for benzol recovery, and 
pal because most gas undertakings do not remove benzo! 
complete trom the gas. Here, again, we have been fore 
stalling events by constructing most of the benzol plants re 
quired in advance of the emergency for which they are 


[here are perhaps half a dozen very large gasworks 
ants which will not be in operation for a few weeks 
q probably will be in 


OUI LO10 crude benzo] production 


ePYcecsc<s. 100,000,000 gallons. 
The « stated more 
There have been, 


advances in the price of coal 


iTect ot War on the vas industry can be 
shortly than for the coke oven industry. 
though not from 


War Causes, 


that beegvar al] precedent and that increase the price of vas 
This grave handicap to the growing Smoke Abate- 
ent Movement is 


and coke 


being offset as much as possible by in- 
Research 


stress of more 


creasing the efficiency of gas utilisation. work 


must, however, be largely slowed down bv the 


portant affairs. The gas industry only produces benzol. 


coke, tar and ammonia—ali needed for the defence of the 
country—in proportion as it can sell its gas. In all districts 
there has been a decrease in gas output due to the discon- 

nuance of street lighting. In some districts there has also 


been a decrease due to evacuated people having left them for 


supposedly safer areas. Naturally the gas undertakings in 
ese areas cannot do otherwise than carrv on with their re 
duced output, hoping meanwhile that some or all of it wil! 
be recovered by increased consumption of gas by industry. 
in the areas to which people have been evacuated. the de 
and gas has been increased, but the problem here is 


ther to avoid having to erect new and costly plant to deal 


with a temporary population that may leave the district at 


time certainly 


‘ " * ,i) ‘ ‘ 
anda Wt] leave as $00nN aS War’r ceases. 


. ’ awrler « aoars ‘2. 2 
lt IS TOO earivy vet to write Oo} the possibie effects of the war 


low temperature carbonisation. Existing production is 

Kely to be well maintained, and one large new works has 
hye v\ 7 , ‘ >? : , ] . Se 

een put in operation this vear. A large low temperature 
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coke oven plant has also started production. The writer 
does not know of any other large schemes tor new plant. 
Aviation spirit is produced from low temperature tar oils, but 
sufficient quantity to warrant erecting plants for this 
purpose The greatest possibilities tor the extension 
ot the process at the moment lie in the provision of solid fuel 
It is common knowledge that the 


not in 


alone. 


for traction purposes. 
Government has now removed the crushing disabilities that 
prevented the development of the suction gas producer in this 
country for motor traction; vehicles provided with producers 
\Ve import in time of 


are now becoming a common sight. 
peace about 11,000,000 tons of petroleum products annually. 
It we assume than only the heaviest civilian buses and lorries 
would be transformed to burn solid fuel, we may take at 
least 1,000,000 tons of this oil as readily and immediately re 
That means that we require nearly 
more than 
The only 


placeable by solid fuel. 


2,500,000 tons of fuel. There is available not 
500,000 tons of anthracite, 
other fuel suitable is specially prepared low temperature coke. 


If the producer-fired vehicle becomes popular and appears 


and probably less. 


likely to outlast the war, and if no means is found of using 
two important “ ifs ”’ 
a large extension of low temperature carbonisation will be 


high temperature coke for the purpose— 


necessary to provide the fuel. 

Perhaps one cannot be too definite as to the effect of the 
war on the tar distilling industry. It is evident that certain 
materials, especially those which can be used for munitions, 
Phenol. cresol, benzol, toluol and 
Evidence of this is to be found 


will be in great demand. 
xvlol will be amongst these. 
in the fact that plants for the production of nitration quality 
toluol have been or are being erected at many coke ovens and 
To that the tar distiller is forestalled by 
the primary producer, but, of course, the tar distiller has 


eas works. extent 
plenty of crude benzol from the smaller works to keep him 
busy. Creosote should be in good demand, especially for 
hydrogenation to lighter spirit. Pitch, however, may well be 
difticult, though, if memory serves aright, it rose during the 
last war to fg a ton. Particulars have been published of an 
interesting process by which vertical retort tar can be con- 
verted by a simple and inexpensive operation into material 
of the very highest quality possessing quite unusual proper 
More is likely to be heard of this in the future. The 
distillation is proving very popular 


ties. 
pipe stil! method of tar 
To a great extent the methods 
hardly 


and is displacing the pot still. 
of tar distillation are those of venerations, 

altered, and compare very unfavourably with the modern 
plant and technique of the petroleum refiner. The time has 
Koppers’ pipe still plants have 
been erected recently at the Beckton tar works of The Gas 
Light and Coke Company, at the Orgeave coking plant of 
Rothervale Collieries, Ltd., both these being of 400 tons a 
day capacity, and at the Yorkshire Tar Distillers, this being 
Wilton pipe still plants have been in- 
stalled at many works, including, among recent installations, 
une of tons per the Powell Duffryn 
Collieries, and there are under construction a plant of 100 
tons a day for the South Yorkshire Chemical Works, and one 
of 75 Tar Distillers. It is 
anticipated that the effect of the war will be to create addi 


past 


surely come for a change. 


of 200 tons a dav. 


1zO dav for 


to 100 tons a dav for the Scottish 


tional demands for tar products, and if these products are to 
be produced quickly and of the best quality, the modern pipe 
still must be adopted in place of the old and slow pot still. 


Advance of Petroleum Technology 


It is difficult to forecast the future, but it seems 
morally certain that the tar distillation industry will have to 
face direct competition from the petroleum industry. At one 
widely separated by the 
gap To-dav 
that gap has been made to disappear by reason of the great 


s 
As 


example of the trend of petroleum technology, a quotation 


more 


time these industries seemed to be 


between aromatic and aliphatic compounds. 


research organisations of the petroleum industry. 


one 


Taylor and J. Turkevich 
‘For the bulk produc- 


is here given from a paper by H. S. 


Trans. Faraday Soc., 1939, p. 921): 
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Above: Battery by-product coke oven recently completed by 
Messrs. Simon-Carves, Ltd., for the Tata Iron and Steel Company, 
Jamshedpur. Right: Pipe-still tar distillation plant erected by 
the Chemical Engineering and Wilton’s Patent Furnace Co., Ltd. 





tion of aromatic compounds from open-chain raw materials 
In industry it is that the 
materials available in suitable naphtha cuts from petroleum 
sources, in the light oils, largely parafiinic in nature, arising 
the distillation of coals and in the 
corresponding fractions of light spirit arising from the high 
synthetic pro- 


obvious use must be made of 


from low temperature 
pressure hydrogenation of coal or trom the 
cesses of liquid hydrocarbons starting from water gas with 
catalysts such ;% iron and nickel.”’ [It is further 
pointed out that pyrolysis of acetylene and methane yields 


s cobalt, 





Mgask: Se 


ketones vields 


benzene; that the action of sulphuric acid on 


aromatic hydrocarbons; and that ring closure may be affected 
by the action of metals on dihalides 
may well be suggested that the products of which the coal 
tar industry has hitherto had the monopoly will before long 


and in other ways. It 


be synthesised on a huge scale by the petroleum industry as 
part of its effort to utilise natural gas, especially methane, 
and cracking gas. The tar distillers may have to enlarge 
the scope of their research work considerably in order to 
iaintain their business. 








A REVIEW OF CHEMICAL ENGINEERING 


FOR 


1939 


By 
WILLIAM C. PECK, M.Sc., M.I.Chem.E., A.I.C. 


Mr. William C. Peck, the author of this article, was formerly Director and Chemical Engineer of Messrs. Burgoyne 
Burbidges and Co.,'Ltd., chemical manufacturers, London, and is now Lecturer in Chemical Engineering at Batter- 
sea Polytechnic and Managing Director of Messrs. Apex Construction Ltd., chemical engineers , London. 


EVIELOPMENTS in any process receive their greatest 

impetus where that process is mosi extensively employed 
Hewson and Rees on February 17, 1939, In a paper *S Some 
Contributions of Chemistry and Chemical Engineering to 
Steam Generation ”’ before the Institution ol 
gineers, showed that this aphorism applied to large power 
The introduction ot pulverised tuel firing 


Chemical [en 


station practice. 
has had a profound effect upon boiler efficiency, but the 
authors show that the advances in the technique of burning 
coal on grates is less well known and certainly merit 
attention. 

Whilst 
gineering design for that technique, the chemical point of 
The classical researches by 


great attention has been paid to soundness of en 


view has been sadly neglected. 
Kreisinger, in U.S. Bureau of Mines Technical Paper No. 
137 (1917), showed that the gases emerging trom a bed cf 
burning coal which is thicker than 45 in. will be rich in 
carbon monoxide and entirely denuded of oxygen at all likely 
gas velocities, but advances based on these experiments were 
long delayed. The obvious chemical necessity for.adequate 
control of the supply of air at all stages of the combustion 


fact that a chemical reaction can proceed 


to completion only if the reactants are brought into intimate 
Forcible in- 


process, and the 


contact, have now received some recognition. 
jection of secondary air into the combustion chamber at tne 
proper places, and the provision of a large combustion cham 
ber to allow time for the reacting gases to diffuse together, 
allows coal to be burnt on mechanical stokers with less than 
Improved design of grates, and the 
the 
remove restrictions formerly imposed on the fuel bed tem 


2a per cent, excess air. 
elimination of refractories from combustion chambers, 
peratures, which is now limited only by the softening tem 
perature of the coal ash. As a result a greater proportion 
of the heat is transferred by radiation and less by convection 
in the boiler passes, so that boiler ethciencies of about go pet 
cent. are now commonplace everyday practice. 

Higher boiler efficiencies are tavoured by the use of coal 
with low content of moisture, ash, hydrogen and sulphur, 
with a fairly high agglutinating value and a high ash fusion 
The with the 
-osses and the problems of boiler scale, caustic embrittlement 


temperature. paper deals estimation of heat 


aud corrosion of plates and turbine blades. The washing ct 








e gases is reported on, with particular reference to develop 
removal of oxides of sulphur from such 


first washing with river water in contact with rusty stee! 


ent of the gases 
and finally, for the removal of last traces of sulphur 
by a chalk in contact 
scrubbers. 


cide. suspension with wooden 


Bearing Metals 


Development Association published unde 


ihe 


Bearings ’’ a translation from an origina! 


4 


ad Bronze 
publication by the Deutsches Kupter Institut E.V. 


. 
% AALS 
I 
\ , 
V ¢ LOp! 


be ascribed to the 


" ? " " 
ie the dé 


ent ot this type ol alloy in Germany ma\ 
trend of substituting valuable elemenis. 


such as cop cheaper metals, the development of stee! 


er, by 


T) 
I 
backed copper-lead bearings 1s valuable, especially where 


exacting conditions of speed and load are encountered. T[he 
publication deals and the run- 


Lilriction properties and load capacity of the alloys. 


vith the theory of bearings, 


In? in. dal 


\ paper ‘* Recent Developments in Bearing Metals,’ by 
i. L. Evans and S. T. Harrison, given to the Chemical F1 
2ineering Group on February 3, dealt also with high-duty 
bearing metals for internal combustion engines where the 
ecessity for new and better alloys is keenly felt. The three 


failure, fatigue cracking, ‘* wiping leading to 
considered. Although the 
bearing metal is still a thing of the future, very rapid ad 


vances fave 


-eizure, anq COTrosion, were 1de€a 


been made. The low melting points of tin and 


ead base alloys and possibly cadmium seem to limit their ap 
plicati d whilst this does not apply to copper-lead anc 
e1 es er materials have peculiar problems of thei 
With copper-lead bearings the optimum lead distribution 
nas D Det attained and 11 iprovements in anutacture af¢ 
required. Powder metallurgy ofiers a promising way out ot 
the difficulty and encouraging results have been obtained by 
iraw] ead naer vacuo 1nto Coppel sponepe. 

The : working temperature of steam and chemical 
plar ; comparatively recently, within the range ct 
emperatures at which the properties of the constructiona: 

wer tt divergent fri those at ordinary tempera 

luring the past 20 years, however, there has been a 

ct trend towards the use of much higher temperature: 
plants, and these higher temperatures hav: 

yet panied by increased working pressures and rates 
heat transfer. Under these conditions the properties o1 
er] constructi not correspond with thos: 

: by t or ry tensile test procedure. Fracture 

be « ed by a stress much less than that required t 

re tensile test specimen when pulled at the 

the stress is applied for sufficient time. The 
known as creep ’’; and it has been widely 

é rate auring the past 20 years. The greater part of 
the investigations have been concerned with the determina 
the creep properties of steels at elevated tempera 

\ paper by |]. McKeown, before the Chemical En 
er x Group Jar dealt with creep in non-ferrous 

et: vhich has not received so much attention. The 11 
huence rious factors afiecting creep resistance is dis 

ed emperature, of course, is the most important factor, 

ditterences chemical composition may pr: 

ce vi rge diflerences in creep resistance, and variations 
methods of production may profoundly affect this pro 

ETT (he creep properties of lead and lead alloys, tin and 

minium and aluminium alloys, copper and 
Db! e and other copper alloys, and nickel] alloys are sum 


arised in the paper, which has a comprehensive bibliography. 


e ust higher pressures in industry found expression in 
complementary papers before the Institution of Chemic: 

ines 39. Ihe first paper, by R. L. Quertier, give: 
March 14, dealt with the *‘ Problems of Compressors and 
mapressed Gases in Industry.’’ This was a valuable ex 
it] of modern gas compressor practice and dealt con 
ehe ely with all the types of air and gas compressors 


m pumps and exhausters used, together with the desigy 
ccessoris Problems in the design of compressors and 
‘ } YY , ’ | + +} , \ 14 VA 74 inc reased efficiency were dis- 
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and the trend of! with this class ot 


machine towards increased rotational speeds and increased 
piston speed, as a result of which there is much less chance 


cussed. 


of saving any appreciable power during compression by means 
of the cylinder cooling provided. ‘The tendency is to increase 
the number of stages and cool the gas between the stages by 
inter-coolers. The various methods of testing air 
compressors are described, and a complete test code will 
shortly be available from the British Standards Institution. 
The paper includes descriptions of the uses of compressed al 
the the 


means ol] 


chemical industry, particularly fo1 mixing ot 


siurries. 
Professor D. M. Newitt, betore 
the Institution on December 12, admirably supplemented the 


lhe second paper, given by 


previous paper by a treatment of the theoretical aspects o1 
compressor practice, with specia! reference to their bearing 
ipon the design of compressors and circulating pumps fo: 
high pressures. The convenient 
with problems involving the 


most procedure in dealing 


handling 


4 of gases is to equate 
suitable sectidn 


it the svstem under consideration. according to the method 


the totai energy entering and leaving some 


frst emploved by Bernouill. The formulae usually employed 
re based on the behaviour of an idea! Pas, and Professor 


Newiit shows that the changes in pressure, as a result of the 


vork done on or by the gas whilst it is traversing the section 
e to be taken into consideration. The PV relationships 
enerally used imply that the internal energy E and the 


thalp: Hoa the two 


each independent of pressure 


e independent of volume, and hence 


specinc heats of the gas are 


and temperature hese assumptions are incorrect, but in 


certain circumstances, low and medium pressures, they do 
When 
pressure range may be up to 1,000 atmospheres then varia- 
ions in the specific heats are appreciable. When calculating 
ihe work of compression and taking into account these varia- 
tions, Protessor Newitt shows that the most convenient method 
(H-T-S 
chart for the gas and evaluate the work terms by graphic1! 
methods. Sufhcient detail is given to indicate clearly the 
method of carrying out the fundamental calculations involve: 


in the design of high-pressure compressors. 


introaquce anv serous erro! 


into the calculations. 
Lhe 


i TO cf =~ | 


ruct an enthalpy-temperature-entropy 


The Institution of Mechanical Engineers circulated a pape! 
by Lake & Inglis ‘* The of 
Bursting Discs.”’ demand for a reliable device which, 


on Design and Manutacture 


The 


<)> 2 vessel. 


will burst before the pressure reaches 


dangerous value is more evident when the working pres 


Three 


type, 


sures for chemical plant are being raised. types of 


bursting discs, the plain diaphragm the cross-cut 


diaphragm type, and the shear type, are described and the 
principles of their design given. 
Floors tor Industrial Purposes 


the 


was the title of a pape 
Research Station 
t Structural Engineers and the Institu 


Fitzmaurice and Lea of suilding 


hye TOTe the l} <TiTution o 


of Chemical Engineers on January 26. The authors con 
( thems« lves TO the <tandard flooring materials. wood. 
ibber, concrete, etc., but did not deal with proprietary floor- 


ng, though these are much used. The paper dealt with th: 


problems or resistance chemical 
floor 
different types of processes. A 
Hough Floors, published 


and Engineering Chemistry (37, 2, p 
m1 floor 


to impact, abrasion, and 


attack and included recommendations for suitable 


Sul 


aces 1or a number ol pape! 
by Stratton and on Factory mn 
Industrial 282) give 


characteristics surfaces. 


Heat Transfer 


Heat 


ey aporatol . 


Transier ( in 


by 


\ papel kgaim 


Long ‘Tube 


Boiling 


Vertical 


oeimcents 


Stroebe. Baker and 


? 


badger, continues the work of Badger on Heat Transfer in 
. vaporators Published in /udustrial and Engineering 
( hemistry, 1939 (37, 2, 200), this is the first systematic worl 


on liquid film coefficients in a long tube vertical evaporator, 


in Which boiling occurs over the whole length of the tube. 
Vata on film coefficients to boiling liquids in vertical tubes 
re limited Badger and co-workers derived an empirical 








December 30, 1939—T he Chemical Age 


correlation of the coefficients obtained with several liquids, 
expressing the coefficients in terms of the Prandtl number 
surface tension of the liquid, specific volume of the vapour, 
and average temperature drop across the liquid film, all based 
on the average boiling liquid temperature. A _ relationship 
between the average liquid temperature and the vapour tem- 
perature was also derived, from which the average liquid 
temperature can be predicted from variables known to the 
commercial designer. 

Heat Transfer Coefficients and liquid Velocity in a Basket 
Type Evaporator are the subject of a paper by Front, Bake 
and Badger which also appeared in /zdustrial and Engineer- 
ing Chemistry (31, 2, 206). A formula was arrived at for pre 
dicting the coetticient tor known boiling point, temperature 
drop and liguid level conditions, but no quantitative expres 
sion for the difference between the vapour temperature and 
the average liquid temperature was obtained, though this ap- 
pears to be of the order of about 1°. The necessity of pre- 
dicting the average liquid temperature, because of its influ 
ence on the true temperature evaporator 
design purposes, and also because it is of importance when 


difference tor 


designing evaporators for use with heat-sensitive materials, is 
thus becoming apparent. 


Industrial Wastes 

A valuable group of papers was presented before the Div1- 
sion of Industrial and Engineering Chemistry of the American 
Chemical Society in Boston. ‘They are reported in /xdustria/ 
and Engineering Chemistry (37, 11, 1311-1380) and deal with 
wastes, including atmospheric pollution by gases and fine 
particles, from many industries, including the 
paper, textile, tanning, steel and _ nonterrous 
petroleum, rubber, and food-stuffs industries. 

Civic pride, economics and business hound waste with only 
ihe single aim of change and prevention, until a compromise 
is effected that satishes nobody. 
ment of waste is needed. 


pulp and 


metals, 


A more sympathetic treat 
The industrialist slowly but surely 
is recognising that waste treatment and disposal is a necessar\ 
manufacturing cost. When attacked from this point of view, 
the process of waste treatment can, more often than is sus 
pected, be made to yield profit. As examples can be cited the 
manufacture of sulphuric acid from smelter gases, furfural 
from oat husks, vanillin from sulphite waste liquors, and 
copperas from waste pickle liquor. 

A series of papers on Fluid Flow appeared in /xdustria/ 
and Engineering Chemistry (31, 4, 407-482). The chemica! 
engineer is interested in fluid dynamics for many reasons. In 
the first place he is concerned in the friction losses that result 
trom fluid flow under a wide variety of conditions, such as 
flow of a liquid in pipe lines, flow of liquid through packed 
solids, two-phase flow as a gas and a liquid or a gas and a 
finely-divided solid. On the other hand, fluid dynamic effects 
are of fundamental importance because of their influence on 
the rate of heat transfer and of mass transfer in fluid streams. 
the papers presented cover the theorectical considerations as 
well as the engineering problems concerned with the design 
and selection of pumps, which are the practical agents of the 
fundamental principles of fluid dynamics and fluid flow. 

IX. S. Byng, in a paper read on April 18 to the Institution 
of Chemical dealt 


with the ‘* Administrative 


Training of a Chemical Engineer.’ 


engineers, 
The need for training to 
ht a chemical engineer for administration has always been 
recognised by the Institution, and Mr. Byng’s paper empha 
sised that modern industry requires men who combine tech. 
nical skill with administrative knowledge. One of the tasks 
in this country was to make the industrialist ‘‘ chemical 
for in both the education and utilisation 
of the chemical engineer this still 
linited States. 

Lhe general recognition of the chemical engineer as a pro 
fessional man experienced in the design, construction and 
operation of plant and works in which matter undergoes a 


engineer-conscious,’ 


country was behind the 


change of state and composition, occurred during the last wat 
and the Chemical Engineering Group and the Institution of 


437 


Chemical Engineers were formed during or just after that 
period. The organisation of the people tor war emergency 
during the spring of 1939 therefore would seem to have been 
more easily accomplished than during the last war. rhe 
establishment of the Central Register of the National Service 
Department of he Ministry of Labour, however, as far as the 
enrolment ot the chemical engineer was concerned, was iot 
without misunderstanding on the part of certain committees 
set up under the advisory body, the Central Register Advisory 
Council. In September, 1938, when the Central Register was 
planned, the problem of classification arose and chemica! 
engineering was classified as a specialised branch of engineer 
ing similar to the mechanical, electrical, gas, marine, and 
other branches. The distinction of the chemical engineer from 
the chemist was apparent and this has always been recognised 
in American and Continental technical spheres. By such a 
classification only could the services of the chemical engineers 
in this country be utilised to the best advantage in a national 
emergency. It was with considerable surprise to find that 
early this year the Central Register Advisory Council had 
adopted a new classification and that Chemists and Chemical 
l-ngineers in industry were found in one broad group. ‘The 
lnstitution of Chemical Engineers was not satisfied that this 


later classification for enrolment was in the best national 
interest, and subsequently a modification of the classificatio1 
was made and a_ separate class for chemical engineers 


adopted. 

Dr. Levinstein in a letter to Zhe Zimes of May 23 disagreed 
with the revised schedule of reserved occupations whereby 
chemical engineers of 21 are reserved along with chemists 
of the same He pointed out the inconsistency of the 
classification and also to the admission age of 25 to the Institu 
tion of the Chemical Engineers. 


yc) 
age. 


Drawing upon his extensive 
experience in the last war, he stated that when the chemical 
industry has to be expanded suddenly, the greatest shortage 
of man power wili be found in the lack of charge hands and 
experienced foremen. 


As subsequent experience has shown, 
there 1s a 


demand in certain branches for men not 
necessarily possessing the technical qualifications which would 
enable them to become corporate members of professional in 
stitutions, but who through long experience in industry would 


ereat 


be qualified to take up certain supervisory posts as assistan 
works managers and the like. 








British Exports for 1940 


A Contribution Towards Victory 
M* GUY LOCOGK, C.M.G., Director of the Federation 
ot 


British Industries, has issued an encouraging New 


Year message to traders in this country. British industry, 
he says, can face 1940 in good heart. Its response to the 
call of war has amply demonstrated its adaptability and 


resource. Immediately before the war, trade reached a high 
activity, and, inevitable difhculties 
following on the transition from peace to war-time organisa 
tion, the export situation is improving. 

The great is twotold: first, the supplying 
ot the defence and the fighting torces, and, 
second, the maintenance, as far as possible, of our home and 
overseas trade. The vigorous functioning of the export trade 
is vital. Service orders must, of course, take priority, but 
nobody doubts the significance of the economic weapon by 
which Germany’s previous markets can be won and our own 
existing markets held. 

To fulfil this task, manufacturers 

continuous flow of the 
on the provision otf 


level ot despite the 


task betore us 


needs of civil 


rel\ 
materials, an 


must be able to 


orm ia necessary raw 
and reasonabl\ 
In this field, | am sure, we can look forward 


Government direction and help. 


plant and man-power 
stable prices. 


l¢ 


- 


Industry is fully alert 
[ have every confidence 
wise generalship, we shall in 1940 


19 victory. 


to the significance of exports, and 
that, with 
that 


advance 
Held and thus contribute to the comu 
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NEWS EVENTS OF 1939 


January The Perkin Medal was awarded to Mr. James Baddiley, of 
Imperial Chemical Industries, Ltd., by the Society of Dyers 


> P and Colourists ‘‘ in recognition of his national services fol 

- ) I C Physi ~ {it ’ ~~ ne at > ; . . 
) +] the renaissance of the British dyestutis industry through 

{ ee = ence - i €¢ < > il . : 
| , any iniportant investigations in tne tield of colour chemis- 
n ¢ i — - i O ~ ib] ¢ . z ~ 
. | ry conducted or directed by him. 
‘ ~ ‘ ‘ eT¢ 2 ( T] - } I ‘ T¢ . 
~~" i 
~ = 
e M mi O the oS Stat spire (he British Industries Fair, 1930. opened al Olympia and 
ere ) and the Power-Gas Corporation, Ltd., and Earls Court, London, and at Castle Bromwich, Birmingham. 
- rer of the Chemical Society and the Faraday) The Chemical Section at Olympia was again under the 
% -” « 7 >pice OT the Association Ol British Chemical 
| Tacturers 
C i & ~ ‘ he 7 ‘ cecre 


+ Cambie of dis Cie Caine tee Grieetiin aed March 

(he annual report of the Institute of Chemistry, adopted 
P at the sixty-first annual meeting, revealed that the member- 
| | ship consisted of over 7,200 qualified chemists. Mr. W. A. S. 


) r Tv ¢ al i] ? iv] = qairect " ] ’ . . } , { a2 a ° 
(alder Was eiected president ol the Institute in succession to 
| est eceive e Perkin Medal of the ¢:. pooper Pickard 
| j a 4 
~ f La\« sts Bradfo1 
} é é ¢ j sLT1]€> \\ « t 
ly ‘ ‘ . = f ‘ he ¢ ~* f la Dp ] - 
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f ere ry. Bat retvtiTril nresliagent. ly \\ 3] LAT) Mr. W. A. S. Calder. 


Professor W. H. Roberts was elected president of the 


} 


Society of Public Analysts and Other Analytical Chemists. 


Mr. Robert W. Paul was awarded the sixteenth Duddell 


Meda! of the Physical Society, 


j 
i 
t 
g 
i 


lhe 21st annual dinner of the Oil and Colour Chemists’ 
. 


Trios 


cclation was held at the Park Lane Hotel. London. The 


president, Mi A (ib nn. Was IP) the chal 


Dr. C. H. Desch was re-eiected president of the Institute 
of Metals at the 31st annual meeting lhe outstanding event 
of the year according to the annual report of the Council of 


| 


the Institute was the removal ot the headquarters of the Insti 





tute to \O. 4, (,Trosveno!l (,ardens. which made possible the 


Mr. J. Baddiley (right) photographed after receiving the 
Perkin Medal from Mr. F. F. Flinn, president of the Society 
of Dyers and Colourists. Institute 


scheme of further co operation with the Iron and Stee] 
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April 
The Rutherford Memorial Lecture was delivered by Sir 
Henry T. Tizard at the Royal Institution during the anniver- 
sary meetings of the Chemical Society. 


The anniversary dinner of the Chemical Society was held 
at Grosvenor House, London, with Professor F. G. Donnan, 
president, in the chair. The toast of the Chemical Society 
was proposed by Lord Samuel. 


*K *K 
Mr. Peter F. Bennett was re-elected president of the 
kederation of British Industries. 


Dr. Tl. Moran, scientific oliicer at the Low 
Temperature Research Station, Cambridge, was appointed 
director of research of the of British 


klour Millers. 


principal 


Research Association 


‘To celebrate the 21st anniversary of the five-day week intro- 
duced by Benn Brothers, Ltd., proprietors of THE CHEMICAL 
AGE, a luncheon was given by the directors. 


a 


At the annual meeting of the British Chemical Plant Manu 
facturers’ Association Mr. J. W. Wright 
chairman. 


was elected 


Mr. Victor Blagden was re-elected president of the British 
Chemical and Dyestuffs Traders’ Association, Ltd. 


The annual dinner of the 


British Chemical Plant Manu 
facturers’ Association was held at the Trocadero Restaurant, 
london. An address on ‘‘ The Training for Management of 
Chemical Engineering Works ’”’ was given by Mr. H. Ward. 


May 
Lord Eustace Percy was elected president of the Royal 
Institution at the anniversary meeting of members. 








Mr. Geoffrey Lloyd, Secretary for Mines, inspecting 
the new plant for refining oil obtained from the low 
temperature carbonisation of coal. 


439 


A new plant for refining oil obtained from the low tempera- 
ture carbonisation of coal was opened by Mr. Geoffrey Lloyd, 
Secretary for Mines. The refinery is operated by the British 
Diese! Oil and Petrol Co., Ltd. 


Professor W. L. Brage was elected president of the Inst1- 
tute of Physics. 
June 


Mr. Horace Boot was appointed president of the National 
Federation of Clay Industries. 





Professor J. F. Thorpe. 


Mr. W. J. 
Honours List. 
Maclean, founder of the 
turing chemists, Mr. W. 
Anglo-Iranan Oil Co., 
lymeritus 


a baronet in the Birthday 
New knights bachelor included Mr. A. C 
firm ot Macleans, Ltd., manutac- 
Fraser, deputy chairman of the 
Protessor |. F. 
Chemistry at 


Courtauld was made 


Ltd... and Thorpe, 


Protessor of Organic London 
University. 
* * * 


[It was announced at the annual meeting of the Institution 
of Gas Engineers that it was proposed to establish a Gas Re- 
search Board which would, in future, be responsible for co 


operative research in the gas industry. 


References to the steady progress made by the Coppe 
Development Association and to the satisfactory position 1p 
which it had become established as a central bureau of in- 
tormation for the copper industry were made at the annual 
meeting of the Association by Mr. D. M.P., 


chairman of the Council. 


Owen Evans, 
6 b S 


Protesso1 & WW. 
University, was appointed Regius Protessor otf Chemistry at 
Glasgow University. 


Cook, Professor of Chemistry at London 


The value ot standardisation in industry was emphasised 
by Mr. R. S 
Trade, 


Hudson, Secretary to the Department of Ove 
when 


seas proposing the toast ot the British 
Standards ‘Lnstitution at the annual luncheon of the 


Hotel, W.1. 


[nstitu 
tion at the Dorchester 


*K > *K 6 


Lt.-Col. J. H. M. Greenly agreed to continue as president 
of the Institute of Fuel for another year 
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‘ew buildings of the Department of Glass Technology at of the Institute of Fuel by Mr. H. A. 
sheffield University were oj 


Humphrey. His sub 
pened by Lord Riverdale, chai 


ject was “* The Supply of Explosives during the War and 
ian of the Advisory Council for Scientific and Industria! the Early History of Billingham.”’ 
Research. * * 3 * 
Julv Sir William Jackson Pope, Proiessor of Chemistry in the 
¥ : University of Cambridge since 1908, died. 
Some 1,500 tecnnic. representatives from all parts ot . . ” 
serene stirage pment oe cumnaes of her vee é ne agra annual meeting of the Association be Britien 
enttten alt dhe Catewetare tur ten Cae’ Dieta ( hemical Manufacturers was held in London unde1 the chair. 
ee ; manship of Mr. E. V. Evans. It was stated that during the 
past year the Association had done a large amount of work 
‘ew laboratories of the British Non-Ferrous Metals Re on behalf of and in conjunction with the Government in pre- 
earch Association were officially opened by Mr. Olive paring for the war. Mr. E. Wallace was elected president 
Stanley, President of the Board of Trade. of the Association and Mr. R. Duncalfe chairman of the 
Council. 
Lhe <Sth annual meetin 


ng of the Society of Chemical Indus 
was held at Exeter and was attended by more than three The Council of the 
euests. On the evening of the open- esearch Council, the main function of which would be, when 
day there was a reception by the president, Mr. Victor G. approached, to bring to the notice of Fellows and others 
ram, and by the deputy-president, Viscount Leverhulme. engaged in for investigations 


Che annual meeting was held at the Washington-Singe) likely to be of potential value to the nation at the present 
I University College of the South-West. Pro time. Sir Robert Robinson was appointed chairman of the 
Philip was elected president in succession to Mr. ‘ ouncil. 


. 
+t 


Chemical Society formed an Advisor 
1undred members and 


chemical research subjects 


November 
. , Professor Kk. V. Wheeler, Professor of Fuel Technology at 


Dr. R. D. Haworth v Sheffield University since 1921, died at Shefheld, aged 56. 


as appointed to the Chair of Chemis- 
try at Shetheld University in succession to Protessor R. P 4 % * + 
Seaeae. [It was announced in the House of Commons that a Govern- 
August ment committee had designed a gas producer specially cuit- 
ible for the conversion of motor vehicles in an emergency. 
* 


A vigorous defence of large scale industrial units was 
ade by Lord McGowan, chairman of Imperial Chemical 
industries, Ltd., in an article dealing with ‘** Industry’s Need Mr. Arihur Russell was elected president of the Mineralo- 
| | . vical Society for 1940. 

+ 7 ) * * 

5 Rae Duncan was jO1n- 

» the board of Imperial Chemical Industries, Ltd. rol of all toluene, toluol, and all other coal tar spirits con 


iaining more than two per cent. of toluene. 


was announced that Sir Andrew R An order was made by the Ministry of Supply taking con- 


rhe U.S. Department of the Interior announced the dis 
very of a new munera!,. ofticiall, 


named ‘ shortite.” December 
At the annual meeting of the British Association of 
Se ptember (hemists Professor F. G. Donnan was elected president for 
OWlbne the utbreak of war a number oi emergency ihe ensuing veal in succession to Dr. | Vargas Evre. 
egulations were put into operation, inciuding the prohibitio Several members deprecated a tendency among young 
rert: imports and exports. chemists to under-rate the commercial value of their abilities 

: 7 “ z vhen applying for positions. 
Various organisations associated with the chemical indus- ‘ 

announced emergens easures, including changes of A scheme lor the co-ordination of science in war-time was 
lares discussed at the annual council meeting of the Association of 


scientific Workers. After lengthy discussion it was deciied 
lune meetings of the British Association for the 


that the Association should not press for a Ministry of 
\dvancement oi Science at Dundee were cancelled. Science. | 
: x of ; * 
(he control of supplies and prices of molasses and indus 
ial alcoho! 


Mr. K. M. Chance was re-elected president of the Institute 


was undertaken D\ the Minister of { the Plastics Industry. 
Other comm< ‘ 


iodities were subsequent! 


Al ; 


Supply. 


similarly controlled. 


ihe first wat 


m | | Members of the South Wales section of the Institute wo! 
ne 6MSt 6OF 6reserved §=6occupston: _— Chemistry celebrated the 21st anniversary of the establish 
unced bv the Ministry of Labour. lhe schedule in _" 
oe 7 - i a s | | | ment of the section. Many well-known chemists attended 
uae - ¥aTlO on bpat ho atfectung he chemical and allied the coming Ol ave celebrations. includine Mr. \V. A. S 
” Calder, president of the Institute. 
\ecordi ) yv-third annual report of H.M - | | | 
a Expl ne thee eataher of anctianes te canting The 1939 Nobel Prize for Chemistry was divided between 
—* 28 y bout the same as for the previous vear. Proiessor A. Butenandt, director of the Kaiser-Wilhelm 
) ne ante : alties was higher. | Institute for Biochemistry, Berlin, and Professor L. Ruzicka, 
the University ot Technology, Zurich. 
October Ss : # * 
Maxi prices for certain mercury compounds were fixed Sir William Bragg was re-elected president of the Royal 
ii alice: “tniniasliatld Dealings in molasses. indus Society at the anniversary meeting at Cambridge. 
lcohe ane acetate were subjected to similar 
trictio} Several firms of interest to the chemical industry were 
* * * * among those added to the schedule of concerns affected by 
The Melchett [ec 39 Was presented to members the 


Tradine with the Enemy Order. 
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THE PLASTICS INDUSTRY 


IN 1939 


By 


HARRY BARRON, Ph.D., B.Sc., A.I.C., A.I.R.1. 


Dr. Harry Barron, at 32, 1s already 
Plastics and Rubber wn Great britain. 
Chemistry,” 


of General Electric Co., Ltd. 
eee year brings to the Plastics Industry a quota ot 
new materials, novel processes, improved equipment, and 


‘The sown in 
and sometimes come to fruition. 


a host of attractive articles. seeds previous 


years sprout The germ of 
an idea, haltingly expressed in some academic paper, sud- 
denly emerges as a _ practicable and even a 
reality. The process, which a short year ago was awkward 


o 


commercial 
and expensive, undergoes a modified and 
‘ streamlined,’’ it performs its function with an ease that ts 
almost ridiculous, 


transtormation: 


materials which 

Some develop- 
No sooner does one find a plastic 
that performs a difficult task extremely well, than another 
with even better performance appears on the scene. 
is, of course, the other side of the picture. 
high, 


There are indications of 
will in due course mature into major plastics. 
ments are inconvenient. 
There 
The mortality is 
Many ideas of brilliant promise fade into oblivion. 
‘The past year was no exception in these respects. 
were many that inevitably 
Until the appearance of war clouds on 
the horizon, the year showed promise of 


There 
indications of materials will 
become important. 
being a vintage 
All the major plastics countries have ha: 
to trim their sails to the winds of war. ‘The outbreak of war 
has almost blacked out our knowledge of developments in 
the very prolific field of plastic discovery in Germany—where 
plastics are regarded as a major industry. The United States 
alone can pursue the free and untrammelled creative urge as 
it applies to plastics. She has the field to herself—untouched 
by the grim necessities and restrictions of warfare. 
first to dispose of the few available statistics—as 
trom United States sources, 
Britain or 


vear for plastics. 


usual 
Although it was not true either 
Germany, the plastics industry in the 
United States had suffered in 1938 the first recession in its 
history. The spread of plastics products in other industries 
had become so wide that a general depression made itself 
felt even in the plastics industry. 


of Great 


Coal tar resins, which are 
mainly the phenol-formaldehyde group, dropped 25 per cent. 
to 107 million Ib, in 1938. On the other hand, other syn 
thetic resins were up by 23 per cent. to 23 million lb. 
resins were up to g million Ib. 


Urea 
Nitrocellulose plastics were 
down by no less than 50 per cent. to 9} million Ilb., while at 
i4 million Ib. cellulose acetate production was considerably 
lower than in the previous year. It is almost certain that 
the figures for 1939 will show a resumption of the upward 
trend, since plastics business that had improved during the 
year showed indications of a boom after the outbreak of war 
in leurope. For that apparent it is 
unlikely that the cellulose plastics recovered to their forme 
levels. In this country it is certain that we have 
iaintained the high levels attained in every type of plastic 
other than the polyvinyl family, 


reasons will become 


almost 


lt is lkewise certain that 
the use of plastics has mounted in Germany, by sheer 
necessity if ror no other reason, 


The Thermosetting Plastics 


Phenolic resins still surprise us with further spectaculat 
developments, nowadays more frequently from the process 
ing angle. ‘The injection moulding of thermosetting resins 
definitely arrived during the year as a commercial process. 
his makes available a fully automatic moulding 
shortens the curing cycle, and increases the output. 


and speed ol production 


method, 
The ease 
are comparable with the injection 


one of the leading authorities on 
He is author of ‘“‘ Modern Rubber 
and has had numerous articles published on these subjects. 
present Plastics Engineer with Pirelli-General Cable-Works, Ltd., a branch 


He 1s al 


Dr. Harry 
Barron. 





moulding of cellulose acetate powders. The process has 
excited particular interest among the American car manu- 
tacturers, especially Ford and Chrysler. The use of phenolic 
resins as bonding agents for the production of laminated 
materiais has expanded in every direction. [he great pro 
gress suggests the impending consummation of one of the 
fondest hopes of all plastics engineers, namely, the use ot 
These laminated structures, 
whether based on wood, fabric, or paper, are increasing]) 
applied for functional structures and mechanical purposes. 
In particular, much has been heard about the increasing use 
of laminated plastics in aircraft construction. The moulding 
of laminated plastics is already well advanced. Great interest 
has been aroused in the prospect of aircraft constructed 
mainly of moulded plastics. This automatically implies the 
impending arrival of mass-produced aircraft. Although great- 
est activity has been evident in the United States, other coun- 
tries are undoubtedly interested. 


plastics for structural purposes. 


One American company 
has produced aircraft in which the entire fuselage is moulded 
from laminated wood, bonded and impregnated with phenolic 
resin. For these and for wings, the presses and moulds re- 
quired must be enormous, comparable with rubber flooring 
presses. Apart from this, however, the great expansion in 
the use of laminated materials for a wide variety of purposes 
such as interior decoration, furniture, display and 
(apart from industrial uses such as machine parts fo 
engineering) must be regarded as an outstanding achieve 
ment of 1930. 


sO on 


Use of Waste Products 


The production of large sheets trom agricultural wastes 1s 
another important activity that showed great progress. In the 
United States several processes have been developed for the 
utilisation of 


waste wood 


and sawdust, which by direct 


chemical treatment yield mouldable products. These hgnin 
plastics are also being made trom the pulp liquor wastes in 
paper manutacture, 

In the realm of cast resins there is progress to report. Dui 
ing the vear rapid-setting casting resins have been developed 
These are fluid resins which when poured into a mould se 
his 


It offers scope for a much wider use 


within 24 hours on standing at ordinary temperatures. 
Is a great step torward. 
of cast resins, making their use less dependent on subsequent 
fabrication. It obviously facilitates the application of ad 
vanced design, and places such products on a commercial 
basis. Many of the advances outlined for the thermosetting 
resins naturally also apply to the urea type, or aminoresins. 
In this class new types have been discovered on a basis of 
melamine. 


There have been several notable features in the tield of 


cellulose plastics. Cellulose acetate is unchallenged as the 








modified 
cel] 


to have better 


material to moulding. \ 
the 


.cetobutyrate, claiming to be more flexible 


injection iype 


Woicn is competitive nas appearea 1h torm ol L1LOose 


and 


Watel resistance. SO lal <ai> the process oO! injection mou Cin? 


Is concerned, the size of mouldings that can be made eTrows 


steadily. One type of machine actually claims to be able to 


niake an article weighing 36 ounces at one shot! 


Interest in the cellulose ethers has revived. 


Ethyl cellu. 
for 


appear 


lose, in particular, aroused interest for mouldings, 


lacquers and LO! ele tricai purposes. [here does not 


to be any serious production oi either ethyl or benzyl cellulose 
in this country. 
As is well ki 
tel 


own. cellulose acetate ousted nitrocellulose as 


layer in satety glass. In tact until last year, in the 


States, 1t accounted for do pel cent. of the safety olass 


market. It must now 1n its turn give way to an even better 
One ot the highlights OT 193g Was the development 
acetal plastic as interlayer tor safety glass. A 


American 


used it. and it 


iT polyvinyl 


oportion OT car manutacturers are known 


to have Is sugges sted that during 1939 it may 
This 


acetate 


bave secured as much 


as 50 per cent. of the market. 


probably accounts for the setback in ellulose 


consumption already mentioned. 
r . . 
rriumph of Joint Research 
i’ i \ 1] “cel = } t {) the VTealesil achievements en a 
joOInt Tes arch efiort. it Was created b\ the pooled resource- 


ot five leading American chemical firms, who are said to have 


spent no less than £1,250,000 on the work. Its impact resist 
Ce is iwWice as PTeal as that of cellulose acetate at ordinary 
peratures, and at low temperatures it is five times as 
sreat. It is remarkably tough, has a high yield value, and 
ery flexible. It 1s easy to handle and, being resistant t 


\olsture. it requires no edge sealing. It allows the use oft 


stand out tor the arrival of 


based on a new syntheti 


last vear will also 


| 41 
Nylon, the 


resin. This is essentialls 
thermoplastic material of very high softening point, the 


condensation of pentamethylen 
-bacic acid. The tundamental raw materials 
Is an extraordinar\ example of a 


The 


oreatest of plastic s chemists 


Was proauced 


virtually LO Spec ific ation. 


te _arothers surely one of the 
ne was alread, tamous tor his part in 


creating Neoprene)-— 


rmulated theoretically the probable compositio! and struc 


ire oT the qaesiread properties, 


material which would have the | 


d then proceeded to synthesise it. Nylon fibres already are 
a Ty ' , 
KIN e piace ol Dristic« lne ine! threads threaten to 
persede t only pure silk, to which it is mechanically fai 
superior, but also rayon. From our viewpoll there was 
) ‘ . = 7 71 } tT} L-» | wane hat : i} ] } . , - . 
racth ] ine KNOW ied Le that 1t Wli )¢ made j 
; + . } } ] 
this « try by a new concern jointly owned by Courtaulds. 
d. and Imperial Chemical Industries. Ltd In the same 


heid and of great importance was the appearance of another 


re ~, { lx-, el ] an _ 
I nore made trom poivvinyi chloride, and known as 


Casein Plastics 


4 ; ] +] j 
ibres it prob: Div the only 


the class of 


Lhe productio1 of distinct in 


dication of progress in casein plastics. Despite 
ital casein 
be pro 
in 1939 Was estimated to be 
Durit 


direction 1n 


the misgivings and pessimism regarding the Lai 


fibres developed by Ferretti in Ita]: as ncaa 
ie P' A . 1Op A WY Crrettl 1n ialV. tney appeal 1 


gressing. Ihe European output 
substantial amount ofr apout 4,000 Tons. 
has this 
United States with processes evolved by Whittier and 


cy 7 
las 
‘ 


been much activity in the 


(,ould. 


[| must gualify my comment on casei! plastics by referenc: 
to activities which might be regarded as in the class of 
phenolic resins. Ford has achieved notable success in the 
production of moulded plastics derived from sova_ beans. 
which contain a large proportion of casein. One cannot help 
ing impressed by the recurring evidence of the use of 
agricultural products for making plasti Ford has created 

Vast new agricultural! C] Pp io! the UC ted States. and has 

irnessed it to industry, plastics being one of the most happy 
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results. In this connection it is interesting to note that during 
he year high claims were made for plastics obtained from 
the surplus coftee of Brazil. 


Britain Behindhand in Vinyl Plastics 


fhe most prolific section of the plastics industry is that 
There been numerous 
developments during the past year, but so far as we are 


pased upon vinyl derivatives. have 
concerned it is a very gloomy picture, as we trail far behind 
che United States and Germany in this section. I attribute 
ihis very largely to the fact that we have no carbide industry 

this country. Without it we are entirely dependent upon 
utside sources of supply, inevitably stilling any possibility of 
As the importance of polyvinyl plastics becomes 
increasingly more noticeable in our own major industries the 


itiative. 


folly of not possessing a carbide industry becomes more 
To date the most important polyviny] 
During 


and more apparent. 
the 
139 proprietary materials such as Koroseal, Mipolam, and 


plastic has been chloride and its copolymers. 


Vinvlite made great progress in their applications. It 1s a 


-ci' known secret that an English type may shortly be avail 
sooner the better. 


able: the 

Advances in the process oi copolymerisation are outstand 
The scope made available by this technique is unlimited, 
Materials which alone appear to 
olier litthe promise, are transformed into magnificent com 


lliy’. 


nd activity is ceaseless. 


ercial materials by copolymerisation with a small propol 
The best known example is the 
aaierial formed by copolymerisation of polyvinyl chloride 
yield the pro 
The patent position shows the enthusiasti 


tion OL some other material. 


dnd poly, inyl acetate, to above-mentioned 
prietary products. 
eal with which the Germans have applied themselves to this. 
(he Americans, too, have not been slow to utilise the tech 
Unfortunately we have little material to work it on. 
Un 
doubtedly one of the outstanding features of the year was 
the completion of the huge plant at Schkopau in Germany, for 
ihe production of Buna synthetic rubber. The primary object 
is not of great interest from the purely plastics point of view. 


nique. 
A sidelight on this question is cast by the next point. 


What is important is the tact that enormous plants were 
erected jor making the necessary intermediates, namely, 
butadiene from acetylene. via carbide obtained from coal and 


Both 
processes 


being polystyrene. are 


The 


from acetylene all yield large 


lime: the othe important one 


made on an unprecedented scale. numerous 
involved in making butadiene 
quantities of intermediate vinyl derivatives as by-products 
hese are nearly all capable of polymerisation and copoly 
erisation. ‘Thus whatever the value assigned to the pro- 
uction of Buna as against rubber, there can be no doubt as 
to its influence on the plastics industry. Obviously this is an 


onjective picture, and the current war situation completely 


Crs thr perspective, lt is some consolation to realise that 
during 193) the production of polystyrene in this country by 
the Distillers Co., Ltd., gained impetus and is now well 


Cs iblished., 


‘the 


This plastic Is very important to electrical work 


brightest spot in sritish plastics achievements has 
arrival of Polythene as a commercial material. Par 
fo] which is 


valuable electrical work, Polythene, 


polymerised ethylene made by Imperial Chemicals, Ltd., 1s 


major contribution to the plastics industry. 


Petroleum as a Source of Plastics 


lt has been of great interest during the past year to watch 
e mounting importance of petroleum as a source of plastics. 
ew techniques of thermal cracking and novel catalytic pro 

aspect By far 
he most important plastic yet prepared from petroleum via 


cesses are revolutionising this of chemistry, 


i-o-butane is polyisobutylene. During the past year its use 
quired a firm footing in this country. Fortunately, although 
(;erman sources of supply are now closed, it is still avail 
United States. In an article during the year 
(HE CHEMICAL AGE, 47, 1,044, 5-6) I emphasised its growing 
application. 


able from the 


I would also mention the imminent production 
of glycerine from petroleum, a fact of no little importance to 
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the plastics industry. Other newly developed catalytic pro 


cesses may also have’ profound influence on__ plastics 


production. 
his review would not be complete without some refer 
ence to the influence on the industry of the World’s Fair at 


New York. The use of plastics there far transcended anything 


that had previously occurred. very important plastic in 


commercial production was to be found, The application of 
plastics for display purposes overshadowed all other media. 
The cream of the designers in the United States showed the 
world what they could do, an example that we might wel! 


emulate. 


between art and 


sculpture, in decoration, as well as in 


The co-operation industry. in 


manutacture, was 


miles ahead of anything that has previously been evident. 
War and Plastics 

Before concluding, it is absolutely essential to consider the 

This is the 

first time it has had to face war conditions in this country 


influence of the war upon the plastics industry. 


What part does it play in the wartime economy? If not a 
major industry from the point of view of capital invested, yet 
piastics are undoubtedly of major importance. In one way 
or another plastics have penetrated into most industries, fre 


quently for uses which current requirements render funda 


mental. ‘The industry is bound to be tremendously busy. | 


need not dwell] upon the obvious requirements for the Ser 


vices and the Government. Apart from these, the removal 


of metals from free circulation, accompanied by restrictions 


443 


on their use, has opened up a field for plastics in which 


normally they could not compete. Germany has_ been 


eliminated as a supplier of moulded goods, and raw materials 
such as celluloid. This was a very large business, carriea 
on at prices far too low for our manufacturers to compete 
against 

There 
be no likelihood of shortage of phenol or cresylic 


This brings us to the position of raw materials. 
seems 1 
acid, lese are derived from coal tar, Also synthetic plant 
ble for the production of phenol. Formaldehyde, 
too, is now produced synthetically, and there should be little 
this 
although the cost of the major filler, wood-flour, may rise 
The materials 
ior the synthetic production of urea, ammonia and carbon 


Is avali: 


anxiety on score. Auxiliary materials are abundant, 


appreciably owing to shipping difhculties. 


dioxide are at hand, and its production should be stimulated. 
There seems no reason for any concern regarding the pro- 
duction of cellulose plastics, adequate supplies of raw 
materials for the actual plastics and their plasticisers being 
available. 

The position may become somewhat difticult in the very 
important field of synthetic resins emploved for coatings. For 
example while 


phthalic anhydride will be obtainable by 


4§ naphthalene derived from coal tar, there is no 
As for oil- 
modified resins, there is almost certain to be shortage of tung 
oil, the substitution of which will 


oxidation 


certainty regarding the availability of glycerine. 


be by. no means an easv 


task. 





RECENT PROGRESS IN SOLVENTS AND 
PLASTICISERS 


By 


ERIC H. BRITTAIN, B.Sc. 


Mr. Eric Brittain has for some vears been responsible for the collection and interpretation of information relating to solvents 
and allied subjects for the Research Department of the Distillers Company, Ltd., and its associated companies, including 
British Industrial Solvents, Ltd. 


N a year of unprecedented international stress, culminat 


ing in open hostilities, the whole organic chemical industry 
has been making a widespread search for new raw materials. 
Products which have previously run to waste are being care 
fully examined and worked up into valuable materials. This 
applies to the common solvents, especially to the aliphatic 


In the U 


statistics of the year ending June 30, 1930, 


alcohols. S.A., for example, the recently published 
that the 


total production of ethyl alcohol remained at the same figure 


show 


as for the previous year, but there has been a significant 
increase of about 30 per cent. in the ethyl alcohol made by e4 


synthetic process at the expense of the well established 


fermentation process 
In Italy, where the sugar beet has been the main source 


»f alcohol for some time past, the sugars of the sweet millet 


and those obtained by the hvdrolvsis of wood cellulose are 


now used extensively. Surplus wine is also being distilled 


to increase alcohol production. Sweet millet is also being 


used in the French Colonies as a source of alcohol, whilst 


maize is ben developed as another raw material for the 


cy 
BS 


same purpose. Even the tops of the sugar cane are being 


used in India, in addition to molasses, as a source of 
fermentable carbohydrate. 

Numerous new denaturants for ethyl alcohol to be used for 
include 


dibenzylamine, diphenyl ether, dichlorethyl ether, formamide, 


solvent purposes have been suggested. These 


and ae product known as. caoutchoucine 


distilled 
the sandalwood oil 


isobenzonitrile 


obtained from rubber. lt has been reported that 


obtained by extracting the wood with 
ethyl alcohol is superior in quality to that obtained by the 
usual pressing process. 

The maize 
for the production of butyl alcohol and acetone has showa 


search for raw materials as an alternative to 


that whey can be fermented after treatment with protein pre 
cipitants. A yield of 18 kg. ot 


v mixed solvents per cubic 


A variety 
of artichoke known as Helianthus, which contains sugars in 


metre of whey has been obtained by this process. 
addition to inulin, is also now being used extensively as a 


source of solvents, whilst cassava or manioc is being 


employed in Japan. 
Methanol from Coal 


The manutacture of methanol by a synthetic process is 
based on coal as the raw material, and it is the expensive 
high-pressure plant necessary for the synthesis rather than 
the raw material that limits the The 
another synthetic methanol plant in this country is, however, 


output, erection of 


being actively considered at the present time. The purifica- 
tion of synthetic methanol is oiten a troublesome procedure, 
as distillation alone does not always give a clean product 
suitable for solvent purposes. A recent patent discloses that 
prior 


the addition of chromic acid to distillation effectively 
eliminates impurities. 

The production of isopropyl aicohol from propylene in 
Russia has apparently been causing some difficulties, judg- 
ing from the literature on the subject. Hydrocarbons are 
first removed by treating the alcohol with a salt solution, 
whilst tertiary butanol is eliminated by means of sulphuric 
acid and aluminium sulphate. ‘The product is then dried bv 
distillation with benzol and the dried alcohol carefully frac 


! 


tionated to separate off the higher alcohols. The presence 
ff nearly all these impurities could be avoided by carefully 
Work has 
In an attempt to obtain higher 
alcohols by a modification of the synthetic methanol process. 
[It was found that the highest yields, consisting of about ; 


purifying the propylene used as raw material. 


also been going on in Russi: 








444 


per cent. ot higher alcohols and 75 per cent. of methanol, 
were obtained using a catalyst containing zinc oxide, alumina 
and vanadium pentoxide. 

Octyl alcohol has long been known to be a useful anti- 
foaming agent and it has recently been found that its value 
for this purpose is very much enhanced by the addition of 
parafiin oil. Several other alcohols are now available com- 
mercially in the U.S.A., and these form an interesting range 
use in lacquers and synthetic 
resin varnishes. these are wz-hexanol, 
2-ethyl butanol and methyl amyl carbinol. The last-named 
is said to be useful for securing good tlow, high gloss and 
blush-resistance in lacquers, and is the first hepty! alcohol 


of high-boiling alcohols ror 


Included among 


to be made on a commercial scale. 


The Glycols 


So far as the glycols are concerned, ethylene glycol is by 
far the most important of this series; the established process 
of directly hydrolysing chlorhydrins to the glycols is being 
largely superseded by a two-stage process. In this, ethylene 
chlorhydrin, for example, is first converted into ethylene 
oxide by treatment with strong alkalies and the ethylene 
glycol. This 
method avoids recovery of glycol from aqueous salt solutions, 
which is a very troublesome procedure. Ethylene glycol is 
now being used as the liquid conductor in electrolytic con- 
densers. Diethylene glycol, on account of its hygroscopi 
nature, is frequently used in the textile trade as a lubricant, 
and to soften fibres and increase their flexibility. The ques- 
tion of the toxicity of the glycols has often arisen, and very 
careful examination of a number of glycols and glycol ethers 


oxide combined with water to give ethylene 


has been made, showing that all these substances are more or 
less 


small quantities.’ 


although propylene glycol can be tolerated in 
The glycol ethers are very valuable soi 
vents which have been known for many years and ethylene 
glycol mono-ethyl ether has been used in lacquers for cars 
Recent new uses for this substance include 


tox : 


lor some time. 
the drying of natural gas before it is pumped through pipe 
lines under high pressure and for the extraction of resins, 
etc., from wood. A comparison of the properties of the mono- 
ethyl and mono-propy! ethers of ethylene glycol? has revealed 
that the latter has distinct advantages over the former. The 
propy! ether is less volatile and is a better solvent for oils 
and oil-soluble resins. It has a considerably greater dilutio» 
ratio for petroleum-type diluents and its solutions flow bette: 
The acetate 
of the propyl ether shows correspondingly improved pro- 
perties when compared with the acetate of the ethy! ether. 
The aliphatic ethers are very valuable solvents: 
their tendency to form unstable peroxides has somewhat 
militated against their use in industry. A American 
patent states that both ethyl ether and di-isopropyl ether can 


and show less tendency to give rise to blushing. 


lowe! 
recent 


be stabilised by means of monobenzy! para-aminophenol. 
Propylene oxide has been found to be a useful solvent for 
fumigants as it is not so volatile as ethylene oxide and is, 
therefore, easier to transport. The production of dioxane 
from glycol has been found to proceed more satisfactorily if 
p-toluene sulphonic acid is used in place of ferric sulphate as 


dehydrating catalyst. 
Research Among the Esters 


In the field of esters, the most important class of compound 
used in both solvents and plasticisers, there is little to report 
about new methods of manufacture. Attempts are still being 
made to produce esters directly from alcohol by passage over 
a suitable catalyst. In one of the methods published recently, 
ethyl alcohol is passed over a catalyst consisting of copper 
hydroxide activated by uranium and aluminium oxides. The 
yield is poor, however, and the number of esters than can 
be produced in this way is limited. 

A very useful investigation of the solvent strengths of the 
lower esters* has been made by the constant viscosity pro- 
cedure. This has demonstrated that m-buty] acetate and 
isobutv!l acetate possess the same solvent powers for nitro- 
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cellulose with toluene as diluent. Ethyl propionate has been 
shown to be an excellent solvent, occupying an intermediate 
position between ethyl acetate and butyl acetate. 

An investigation of the resistance of ethyl lactate to hydro- 
lysis by water has shown that this ester is considerably more 
stable than has hitherto been supposed and, with small quan- 
tities of water present, the hydrolysis is practically negligible. 
A number of new esters is now available in the U.S.A. These 
include the acetates and borates of the alcohols, sorbitol, and 
mannitol, which are obtained by the reduction of sugars. 
Butyl mesityl oxide oxalate (which has recently been placed 
on the market) possesses strong insect-repelling properties 
and solutions of derris root in it are being offered as liquid 
insecticide sprays. 

There has been a great deal of investigation into the 
physiological effects of solvents and plasticisers, which has 
disclosed that the vapours of some of the widely used solvents 
are even more toxic than was previously known. It has been 
frequently emphasised that it is of the utmost importance to 
educate workers in the dangers of handling volatile solvents. 
A rather unusual case of poisoning was described recently, 
when an epidemic of toxic polyneuritis in South Africa was 
traced to the contamination of cooking oil by tricresy! phos- 
phate. A very interesting report of investigations of the 
National Bureau of Standards in Washington on the possibil- 
ity of developing a non-inflammable dope for aircraft based 
on cellulose derivatives other than nitrocellulose has recently 
been published. 


Plasticisers for Polystyrene 


It has been suggested that the aryl phosphates are the most 
suitable plasticisers for cellulose acetate lacquers for aero- 
planes, as they are non-inflammable and do not crystallise 
out of the film even at high concentrations. Esters of silicic 
acid have been suggested as plasticisers for cellulose acetate 
and lacquers so formulated give films which adhere strongly 
to glass without deterioration. A considerable amount of 
investigation has been directed towards plasticisers for the 
resins, particularly polystyrene, the polyviny] 
acetals and the acrylic resins, all of which are rapidly coming 
to the fore in the plastics industry, Esters of sebacic acid 
have been found to be suitable for use with polyvinyl acetal 
resins in the production of laminated glass. The acetals of 
thiodiglycol have also been suggested for this purpose. 

The polymerisation products of x-methyl styrene are now 
plasticisers for polystyrene, whilst the alky] 
have also been 
Esters of keto 

mentioned as 
A useful method of obtain 
ing a homogeneous dispersion of plasticiser in a cellulose 
ester has been described. This is carried out by mixing the 
materials at a below that at which the 
plasticiser exercises a solvent action, but which is above the 
melting point of the plasticiser, and finally heating the whole 
to the temperature at which the plasticiser acts as a solvent. 


polyvinyl 


available as 


esters of maleic. succinic and citric acids 
referred to as plasticisers for polyvinyl resin. 
alcohols such as diacetone acetate have been 


plasticisers for cellulose acetate. 


two temperature 


Since the outbreak of war the purchase and use of most 
of the selvents in other than small amounts has come under 
the control of the Ministry of Supply, and Orders have been 
issued by the Controller of Molasses and Industrial Alcohol, 


who is responsible for the supply of these materials. 

1 Laug, Calveryv, Morris and 
May, 1939. 

2 Paint Technology 1939, 4, 21. 

3 Ware and Teeters-—Ind. Eng. Chem. 1939, 31, 1118. 


Woodard—J. Ind. Hyg. and Tox., 





Supervosrsr Fapriss ALB. is building ai new 
factory for the manufacture of calcium cyanamide at Stokvik 
near Sundsvall, Sweden. This extension will make possible a 
considerable increase in production. For the purpose of finan- 
cing this new extension the company proposes inecreasiny its 
capital stock from 9,000,000 to 12,000,000 crowns. The new 
shares, having a nominal value of 150 crowns. would be offered 
il par, whieh that the old stockholders would have it 
rather valuable subseription privilege, 


STOCKHOLMS 


means 
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NEW CHEMICAL PLANT IN 1939 


Continued Enterprise of British Firms 


MONG the interesting advances in the construction of 

chemical plant during the year 1939, MESSRS, KESTNER 
I, VAPORATOR AND J.NGINEERING CO., LTD., report that they 
have been exceptionally busy with drying and evaporating 
plants and two interesting developments have been made 
and tried out with great success, the first in connection with 
the now well-known Kestner patent spray drying plant and 
the second in connection with the Kestner multi-stage high 
vacuum 


patent evaporator. ‘The use of spray drying plants 


tor the production of powdered products in one operation 
trom solutions and solids in suspension is now well known, 
but most of the industria] 
purposes are relatively large machines handling big quan 
tities. It has been felt for some time that there would be 
yreat advantages in a small-scale spray drying plant if it 
could be 


spray drying plants used foi 


made compact and simple to operate. 
experimental 


Following 


work, Kestner’s have now _ pertected = an 


apparatus of this kind and a number of these plants have 
been sold and put into successful operation during the year. 
An important 


elimination of all external 


separators, cyclones and bag dust collectors. 


feature is the 
The plant 
comprises a cylindrical drying chamber with a new patented 
interna! filter system. Each plant is supplied complete with 
an air-heater and a draughting fan. 

The Kestner multi-stage high vacuum evaporator has been 
used for a number of years for concentrating sensitive pro- 
ducts such as milk, edible gelatin, etc. An entire new pro 
cess has been patented whereby fruit juices can be concen. 
trated in these evaporators, at the same time retaining 
volatile esters and flavouring bodies contained in the fruit. 

\ plant now under construction for a well-known firm who 
heat-treat oils and varnishes illustrates the value of fluid 
heat transmission. It is provided with circulation of Perolene 
at temperatures up to 350° C. 


and in the same plants by 


means of changeover valves Perolene is circulated through 
a cooler to bring down the temperature of the system rapidly 


when the cooking is finished. 


‘Lhe outstanding feature of the year’s activities of MESSRS. 
(;EORGE SCOTT AND SON (LONDON), LTD., has been the marked 
development of high vacuum distillation foi 
as glycerine, 


such products 
glycols, fatty acids, ethanolamine, resins, ete. 


These plants operate at from 1 to 3 mm. absolute. 


2 \ numbe 


of glycerine distillation plants have been furnished for use 


at home and abroad, from which it is possible to obtain 


pure glycerine in one distillation. In all 
effected 


carrier steam, representing a marked economy in fuel con 


chemically cases 
distillation is without the introduction of open or 


-umption and close fractionation of the 
distillate, 
Several interesting evaporating plants have likewise been 


supplied, including a 


permitting of 


new design on thermo-compression 


Jines. The plant concerned, which is constructed in its 
stainless steel throughout, 
thermo-compression with the Scott patent forced circulation 
device. 


contact surtaces in embodies 


Kasy access to the impellor is a valuable feature, 


introduced where cleansing and _ sterilisation are of vital 


importance. 


The well-known balances manufactured by MEssrs. L 
OERTLING, LTD., are, and always have been, of entirely 
sritish manufacture. During the Great War the firm were 


virtually the only British manutacturers of first-rate preci 
sion balances, and now war has come again, and the resources 
of the company are devoted to supplying the laboratories of 
the Empire and those of 


friendly countries. Undoubtedly 


the most analytical 
during 


analysis. 


important development in technique 
micro 


therefore directed Lo the 


recent years has been 


Particular 


the development ol 
attention is 


Oertling micro and which have been 


v semi-micro balances, 
applied with the greatest success by the leading exponents 
of this technique. In the matter of balances used for chem1- 
cal analysis, and also those used for assaying, it is not always 
appreciated what great: strides have been made in the design 
Such 


ments are aperiodic, the swing of the beam being damped 


of instruments tol rapid and accurate work. iInstru- 
break. 
reading of the 
developments as the 


by an air or magnetic 
accurate 


In addition, the rapid and 


balance is facilitated by such 


Oertling prismatic-reflecting device 


and the Oertling ‘‘ Multiweight’’ device. By such means 
the use of loose weights below one gram _ can 


be avoided and direct readings obtained to the 
mg. (1/100 mg. 


nearest 1/10 
by estimation) in as little as 30 seconds. 


During the past year Messrs. W. |. FRASER AND Co., LTD., 
have continued to supply large-scale stainless steel process 
plant 


| 


including several vacuum evaporators, both of the 
circulation and natural type; and 
gum and synthetic resin kettles. Particular attention has 
been paid to the development of continuous processes operat- 
in 


forced circulation also 


g under high vacuum down to, say, 0.5 mm. 


There has been a growing interest 1 


— 


‘* Dowtherm,”’ c! 
which Frasers are the sole British suppliers. Dowtherm is a 
high-boiling-point organic used in the vapour 
phase for economical heating over the dithcult temperature 
range 210°9-400° C. 


compound 


Being a condensing vapour, Dowtherm 
secures a high rate of heat transfer. 


The temperature con 
trol is accurate 


low. For in 
stance, a pressure of 50 lb. per square inch gives a tempera 
ture of 340° C. In order to demonstrate in a practical man 
ner the advantages of this vapour-phase system which, to 
use the words of a 


very and pressures are 


well-known chemical engineer, 
surprisingly like steam,’’ Frasers 
stration plant at their works. 


“acts so 
demon 
Continuous and discontinuous 
distillation and evaporation can be carried out in this plant 
under high vacua and high temperature conditions. 


have installed a 


An interesting feature reported by MEssks. METROPOLITAN 
VICKERS ELECTRICAL Co., LTp., was the development of a 
technique for processing woven glass fabrics, and the sub 


sequent adaptation of the finished product to the needs « 
the motor designer requiring an insulating material conform 
ing tully to the British Standards Specification for Class 

I)? insulating materials. When glass fabrics are used fo 
insulation, they are invariably treated with a varnish to till 
ihe interstices of the weave, so that the utmost advantage can 
be taken of the high dielectric strength and resistance to 
abrasion inherent in this material. After considerable re 
search a varnish has been developed which fulfils these re 
quirements and, more important, maintains its properties at 
temperatures in excess of those which may reasonably be 
expected in the windings of motors working on severe duty 
cycles. Processes for applying this varnish have been per 
lected, and exhaustive tests have proved that glass fabrics 
so treated do not deteriorate with age. ‘The greatest field 
of application for glass insulated motors is undoubtedly é 
be found in situations where operating conditions are particu 
larly severe, and where reliability is of paramount import 
ance. In conformity with this policy, the company has du: 
ing the last twelve months been in a position to offer glass 
insulation on any of the 


range of Metrovick motors and 
One noteworthy order executed early in the 
vear, comprised five 200 h.p. 3,300 volt type ‘‘ MF ”’ flame 
proof slipring induction motors for use in an oil refinery 
abroad, where an unusually high ambient 
recorded at certain times of the year. 


eenerators. 


temperature is 
Motors may be sup 
plied with vitreous insulation throughout, or alternatively 


specially treated .asbestos and mica mavy be used in 


conjunction with glass tapes, cloths and sleevings. 
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NEW APPARATUS IN 1939 


A representative selection of the new apparatus placed on the market in 1939 by firms in the 
chemical and allied industries is illustrated below. They range from a generating set to the 
latest example of water sterilisers. 










Manufactured 
by Hanovia, 
Ltd., this ap- 
pliance _ steri- 
lises water by 
means of ultra- 
violet rays. 

















An Audco high-pressure disc valve exhibited at the British 
Industries Fair by the Audley Engineering Co., Ltd. 





A recent example of a medium quartz spectrograph manu- 
factured by Adam Hilger, Ltd. 





A new pH meter introduced by Marconi-Ekco Instruments, 
Ltd 





A generating set running in parallel with a grid supplied A new version of the well-known time schedule controller 
by Ashworth & Parker, Ltd. made by Short & Mason, Ltd. 
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CHEMICAL DEVELOPMENTS ABROAD 
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Chemica! development abroad during 1939 was particu- 
larly pronounced in Italy. The illustrations above are 
of two hydrogenation plants completed by the Azienda 
Nazionale Idrogenazione Combustibili at Leghorn and 
Bari. Below is a general view of a new plant for the 
synthetic production of nitrogen compounds opened by the 
Montecatin concern at San Giuseppe di Cairo, near 
Savona, Italy. A new system, evolved in France, for 
the packing of chemical products in paper bags of the 
valve type is illustrated on the left by a “ Gravitas”’ 
filler installed in a fertiliser plant. 
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THE CHEMICAL INDUSTRY IN FRANCE 


A Satisfactory Position 


From a Special Corres pondent 


HE main chemical industry in France and the branches 

of industry connected with it are in quite a satisfactory 
state to-day. The first weeks of the war brought difficulties, 
chiefly in the supply of indispensable workers, but by now 
this difficulty has been completely overcome. ‘The supply of 
chemical products for war purposes is quite. adequate, as 
businesses are working at an intensive rate towards this end, 
while civil requirements, now much diminished, can be met 
by means of a few adjustments, rationalisation being more 
and more in evidence. 
provided with orders. 


The main chemical industry is well 
In perfume and soap production, how- 
ever, work has diminished, the possibility of export being re- 
duced. The colour and varnish industry is accumulating 
stocks as the building industry has been inactive since the 
war began and is likely to remain so throughout it. The de 
mand for fertilisers for next spring is assured, while in the 
petrol industry next year’s production depends upon the 
supply of raw materials; in this respect France and England, 
as is well known, are working together. 

Since the beginning of the war chemical industry has been 
obliged to make new sacrifices, employers and employees 
alike. The profits of the industry are severely limited by 
State measures; as to the workers, their working day has 
been prolonged, and a new tax of 15 per cent. for normal 


hours, and of 40 per cent. for overtime affects their wages. 
The transition from peace-time to war-time has actually 


caused no change in the chemical industry. Even before the 
war the State intervened in this industry, the system then 
being known as “ directed’? economy. The difference be 
(ween past and present consists in the fact that to-day we 
follow a plan aiming at a final uniform result, an aim that 
was lacking in peace-time. At the time the State 
wishes to safeguard the liberty of economic life. That is 
why it assigns an important place to independent organisa- 
tions in the domain of supply of raw materials as well as in 
that of centralisation of orders, of transporting factories, etc. 
The employers’ federations work under the surveillance of 
the authorities, but as the industry does not desire to deviate 
from the principle of private initiative, its 
organisations are to be continued. 


same 


independent 
During the world war 
good results were obtained by giving freedom to chemical 
production. The authorities favour the formation of groups 
of small and medium-sized businesses, not only to facilitate 
the partition of the largest orders among several under- 
takings, but ensure the continued activity of 
businesses whose managers have been mobilised. The crea- 
tion of special technical bureaux, which play a useful and 
much appreciated part in the sharing-out of Army orders 
among small and medium-sized businesses, can be considered 
as the result of corporate action. Collaboration with the 
workers is earnestly desired throughout the industry. The 
period of acute social tension and struggle is over, and a 
tendency towards co-operative effort between employers and 
employees is evident. 


Supply and Price of Raw Materials 

The supply of raw materials for chemical industry has so 
far been effected without difficulty. But this question is in- 
extricably bound up with the question of price. The prices 
of industrial products are subject to strict control by mixed 
committees or by the State authorities themselves. It is 
hoped to stabilise prices, as far as possible, as has been done 
with wages, which are fixed at the level of September 3. In 
the chemical industry the stabilisation of prices is of great 
importance, for the State does not wish to pay more when 
new orders are given. Moreover, the State wishes to keep 
wages at their present level, at all costs, and this is only 
possible if prices are likewise maintained at their present 


also to 


level. On account of the State’s strong position, as thé 
biggest customer, the Government can adjust the level ol 


prices, even where direct State intervention is impossible. 
Compensation Boards 


At present there is a firm tendency in all French markets 
of chemical goods. 
chemical products shows that the State, in spite of its desire 
to maintain a rigid price control, thinks also of maintaining 
profits. In future, also, price control will no doubt be 
applied in such a way as to ensure the continued prosperity 
of the industry... In certain branches of industry compensa- 
tion boards have been set up, as was the case in 1914-18. 
These boards aim at removing the taxes on the cheaper 
national raw materials so as to be able to compensate the im- 
It is hoped thus to avoid 
excessive increases in the price of imported raw materials. 


The authorised increases in prices of 


porters of foreign raw materials. 


It is not yet known whether these boards will be set up in the 
chemical industry, but it is likely. Each board is supervised 
by the particular organisation in charge of supplying the 
country with war essentials. So far, iron ore and manganese, 
all metals, coal and liquid fuel have been subjected to the 


regulation of these boards. 
Export Problems 


The question of export has been particularly difficult since 
the beginning of hostilities. In this case, also, adaptation 
to new circumstances is taking place. Commercial negotia- 
tions with several countries are in progress at the moment, 
mainly on the basis of the purchase by France of chemical 
raw materials, and of her selling manufactured products. 
Negotiations of this kind are in progress with Spain, Yugo 
slavia, Belgium and Switzerland. But principally it is a 
quéstion of trade relations with the United Kingdom. The 
industry would like British importers to restrict their foreign 
buying, as far as possible, to purchases from France. It 
considers that it can deliver several categories of goods which 
England bought, before the war, in Central Europe. The 
branch of industry particularly adapted to export to the U.K 
is the perfume and soap industry. 
is believed, would not compete with 


French luxury articles, it 

sritish goods; it is also 
to be noted that France has always admitted English luxury 
soaps and other articles of the kind. 

Among the numerous enactments made since the beginning 
of war, the following are important to the chemical industry. 
The formation of new industrial or commercial enterprises is 
forbidden. During the last war the establishment of 
numerous new businesses contributed to an increase in the 
price of goods; moreover, new enterprises prevented the re- 
sumption of activity of businesses existing before 1914 but 
closed on account of the war. 
these two inconveniences. War insurance, with State 
participation, introduced by law, corresponds to the 
analogous English law, except that there is no compulsory 
insurance against war risks, this insurance being optional 
and limited to categories of goods determined by the State. 

The first four months of the war, with their relative calm, 
the opposite of what was expected, have caused a feeling of 
assurance and optimism. In the sphere of industrial 
we are convinced that not only will the Allies 
Win the war, but that precautions have been taken to ensure 
the regular working of the national economy, even in the 
event of the ultimate course of the war being quite different 
from at present. Thus, in the event of a violent collision 
between the main armies, the supply of France and her 
colonies with both raw materials and manufactured goods, 
and the production of both military and civil essentials would 
encounter no difficulty that could not be quickly overcome. 


The law aims at preventing 


chemistry 
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General News 


NELSON CorRPORATION Gas Department is installing a benzol 
recovery plant at its Brierfield works. 

WaLsaLL GAs DEPARTMENT is to instal a 
toluol] recovery plant at its Pleck works. 


new benzol and 

ScoTrisH DyrEs, Lrp., are to erect a chemical manufacturing 
shed and a drying shed at their factory in Earl’s Road, Grange- 
mouth, at a cost of £30,000. 


AN INCREASE of $d. an hour: or 6d. each shift to all male gas 
workers of 18 and over, has been decided upon by the National 
Joint Council for the Gas Industry. 

Tne Lonpon Scnoon or HyGrene has investigated, with very 
satisfactory results, the use of ammonium chloro-acetate for the 
destruction of the potato eelworm larva. 

From DrecemMBer 27, 1939, the address of the British Leather 
Manufacturers’ Research Association, formerly at 18-20, St. 
Thomas Street, London, $.E.1, will be: 1-6, Nelson Square, 
London, 8.E.1. (Telephone, WATerloo 4432). 


A FIRE occurred last week at the chemical works of Pancreol, 
Ltd., Marfleet Avenue, Hull. A brick building containing 
hundreds of gallons of inflammable spirits was involved. The 
roof was blown off and flames rose to a great height. The build- 
ing and contents were destroyed. 


© 


ARRANGEMENTS HAVE BEEN MADE for the January meeting of 
the Pharmaceutical Society of Great Britain to take place in 
the Society’s House on January 9 at 7.30 p.m., when Mr, A. D. 
Powell, A.I.C., will deliver the Harrison Memorial Lecture, on 
‘* Drug Standards: Their Development and Application.’’ Mr. 
Powell was awarded the Harrison Lectureship Medal in 1939 
and this occasion is being taken to present the medal to him. 

OQwING TO THE DEARER market for raw materials, Messrs. 
May & Baker, Ltd., announce the following price increases : 
Sodium and Potassium Tartrate B.P. (Rochelle Salts) to 85s.- 
SOs. per ewt., according to quantity (up 5s. per ewt.); Seidlitz 
Powder B.P. to 68s.-7ls. 9d. per cwt. (up 3s. 9d. per ewt.); 
Double Seidlitz B.P.C. to 75s. 3d.-79s, 6d. per ewt. (up 4s.- 
4s. 3d. per cewt.). The previous market alteration was on 
July 16, 1937. 

THe MANncuester Section of the L.A.C. is holding its usual 
winter functions in spite of emergency conditions. A conversa- 
zione will be held on Saturday, January 6, at the Iingineers’ 
Club, Albert Square, Manchester, from 6 to 10.30 p.m. A discus- 
sion has been arranged at the Engineers’ Club on February 14 
at 7.15 p.m., on the subject: “‘Is not present university educa- 
tion too academic to meet the needs of would-be industrial 
chemists?’’ This will be opened by Mr. W. A. Silvester and 
supported by Mr. F. Scholefield. 


PLUMBAGO CRUCIBLES ARE AFFECTED by a recent Board of 
Trade Order amending the schedule to the export of Goods 
(Prohibition) (No. 2) Order, 1939, Previously plurnbago crucibles 
were prohibited to be exported from the United Kingdom to any 
port or destination outside the United Kingdom. ‘The amend- 
ment confines the prohibition to any port or destination ‘* in 
any country or State of which any part is in Europe or on the 
Mediterranean or Black Seas,’’ or to any port or destination ** in 
any insular territory or dependency of such country or state 
situated in the Atlantic Ocean north of Latitude 10° N. and east 
of Longitude 35° W. not being a port or destination in France 
or any French colony or protectorate or in Koypt or Palestine.’ 

AT THE THIRD annual genera: meeing of shareholders of 
Calthrops, Limited, cattle food manufacturers, Liverpool, Mr. 
D. B. Roberts, who presided, mentioned that the decline of the 
net profit of £34,967 by £8.401 was accounted for by difficulties 
Up to the 
present the cause of the explosion of September 21 had not 
been ascertained, but it had been established that it took place 
in a vertical elevator, and not in any of the silos. Owing to the 
present difficulties in the building trade, the rebuilding of the 
property damaged by the ensuing fire would take a considerable 
time, but the firm had used temporary measures to such advan- 
tage that within six weeks after the fire they were daily manu- 
facturing a quantity of feeding stuffs equal to more tham half 
They were hopeful of reaching zlmost normal capacity 
by March next. 


of trading in many other trades besides their own 


normal. 
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From Week to Week 


THE FOURTH MEETING this session of the Society of Chemical 
Industry (London Section) will be held in the rooms of the 
Chemical Society, Burlington House, Piccadilly, W.1,on Monday, 
January 8, at 2 p.m. The chairman, Dr. T. H. Durrans, will 
preside. Dr. W. H. J. Vernon will read a paper on *‘ Some Recent 
Studies of Thin Oxide Films on Metals.” 

THE ANNUAL REPORT of the Manchester M.O.H. (Dr. R. Veitch 
Clark) mentions that the department was much concerned with 
complaints of dust nuisances from a heap of material stored in 
the open by a chemical manufacturing firm. The substance 
was ‘‘ spent oxide ’’ consisting of oxide of iron, which had been 
used for gas purification, during which sulphur was absorbed. 

DESPITE THE MANY war claims on its resources, the Imperial 
Institute, South Kensington, $.W.7, has just published the 1936- 
38 edition of its Statistical Summary of the Minerai Industry o| 
the British Empire and Foreign Countries, a volume of excep- 
tional value as a work of reference. In its 453 pages are civen 
all the statistics available of the production, imports and exports 
of 55 minerals and metals, including those concerning selenium, 
tantalite, and columbite, tellurium and zirconium. The trade 
tables refer not only to the crude materials, but also to the chiet 
semi-manufactures and in some cases the principal chemicals 
and their derivatives. At the end of the volume is a bibliography 
of special publications from which the data have been compiled. 


Foreign News 


PRESS REPORTS STATE that a new Estonian phosphate plant 
will be erected near a dry lake bed at Maardu, some 13 km. from 
Tallinn. <A start is to be made almost at once with the con- 
struction of a narrow-gauge railway from Tallinn to Maardu. 


THE EVACUATION of the little town of Wingen, on the 
Maginot Line near Strasbourg, has brought about the closing 
down of the Lalique glassworks, famous for the individual de- 
signs of the founder René Lalique. It is generally understood 
that the plant will not operate again. 

ACCORDING TO PRESS REPORTS from the Netherlands East 
Indies adequate supplies of the dyestuffs consumed by the weav- 
ing mills are no longer available, owing to import difficulty. 
A conference was recently held between the Regent (native 
head official) of Madjalaja (near Bandoeng) and an official of 
the Department of Economic Affairs, when the establishment 
of a dyestuff exchange was considered. Most of the dyestuff 
consumed in the Indies has been imported from Germany and 
consisted primarily of aniline, ultramarine, artificial indigo 
and alizarine. 
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The Heavy Chemical 
Industry, 1939 


(Continued from page 432) 
so operated as to produce a negligible quantity of nitric acid 
and a considerable quantity of sulphuric acid under intensive 
conditions, or units contemplating the manufacture of con 
siderable quantities of nitric acid, with lesser quantities cf 


sulphuric acid, can be arranged. he flexibility of this pro 


cess make it attractive under war conditions, 


must 


Fig. 3 
I 


shows the distributor arrangement in connection with one « 


the towers of a large Kachkarofi-M.P. sulphuric acid plant. 
provided the Gay-lLussac towers 


the 


All sulphuric acid plants, 


are sufticiently large, can be used in manufacture of 


limited quantities of nitric acid, as well as the primary pro 
duct—sulphuric acid. Vhe modus operand? is to convert to 
nitrogen oxides at the platinum-rhodium gauze more ammonia 
than is normally required for sulphuric acid production, to 
oxidise these in an additional suitable tower, to absorb them 
in relatively strong sulphuric acid at the Gay-Lussac tower, 
and to transfer the excess nitrose to a denitrating tower fot 
the nitric acid. 


recovery of Subject to suitable modification, 


most sulphuric acid factories could be production units for 


nitric acid. 
By-Product Ammonia 


lhe International Nitrogen Cartel ceased to tunction as 


irom the early part Ol September, and thus (creat Britain 
now operates independently Ol any other l uropean country. 
The Government advised 


] 
iast to 


farmers in September and Octobe: 


take immediate delivery oi  stoc ks of sulphate ot 


ammonia. Whether this course was fully justified 1s doubted 


in many quarters. There was apparently no shortage of sup. 


plies, and farmers have not been able to apply to the land all 
the sulphate of ammonia of which they took delivery. Barns 


and farm buildings are not suited to the storage of sulphate 


of amimonia. which must tmevitably become moist, and 


consequently * cake.” 
The importance of uniform crystal size is recognised by 


Much has 
already been written on this subject, and conditions for the 


the by-product sulphate of ammonia industry. 
production of crystals of satisfactory size are generally ap- 
preciated., ]. Jell. in discussing this subject, stresses th 
ferric the 

and (b) maintenance cf 
adequate contact between the crystals and the mother liquor. 
the addition cf 
,ell has described a photo electric 


importance of (a) control of the iron in saturator 


liquor by means of oxalic acid, 


lmprovement of colour can be effected by 
creosote to the saturator, 
‘whiteness 7? meter, and shows various physical properties 
of ammonium sulphate solutions in graphic form. 
Sulphate of ammonia is classified into types, 
(;rade | To qualify tor Grade IT, 
the salt must 
I. S2ge. 


now 
(jrade I]. 


contorm to: 


two 

known as and 

No lumps greate 

Not more than 25 p.c. 
(8 B.S.S.) 

\ ot 
51eve. 

N ot 


sieve. 


than 4 m.m. 
to be greater than 2 m.m. 


more than ice p.c. 


4 


LO pass through a 30 B.S 


more than 5 p.c. to pass through a 72 B.S. 
individual colour. 

Vhe production of concentrated gas liquor continues \ 
grow, and there is every prospect that an order will shortly 
be made, enforcing the recovery of by-product ammonia in 
utilisable Improvised plant of a simple type, but 
equipped for operation without the necessity for labour, mav 
need to be adopted at many of the smaller and medium-sized 
gasworks. 


>. Colour. There should be no marked 


form. 


The success attending 


494,023) 


the vapour phase process (B.P. 
unabated. By this method partial 
decarbonisation is effected at a selected part of the condenser 
by evolving gases at a pre-determined temperature, in order 
to remove carbon dioxide with a minimum of ammonia. Such 
gases pass to a scrubber, which is fed with gas liquor. Fig. 4 
shows a general view of a plant erected by Messrs, Newton, 


has continued 
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Chambers and Co., Ltd., of Shettield, dealing with 2,600 
gallons of gas liquor per hour, and producing concentrated 
vas liquor of 22-24 per cent. ammonia by weight. 

The demand for ammonium chloride, muriate of ammonia 
and ammonium nitrate has grown rapidly during the last few 
months, and new processes, particularly concerning the latter 


product, have been suggested. 


Alkali Industry 


the 
But it has been observed 


No iniprovements are noted in manufacture of soda 
ash by the ammonia-soda process. 
by Die Chemische Industrie that the two soda ash factories in 
Russia, forming part of the Beresniki Chemical Combine, 
and also the Donsoda Factory, have been working much below 
capacity. Apparently, there have been difficulties due to 


shortage of limestone and transport tacilities. The last 
renovation of the plant was undertaken in 1933. 

Soda ash plant of a capacity of 20,000 tons per annum was 
erected some years ago by the Nordsk-Hydro, to satisfy their 
Since 


the introduction of the base exchange process for producing 


requirements for the manufacture of nitrate of soda. 


sodium nitrate from sea waier, however, the soda produced 
at the soda factory has become available for sale. 
Phos phatic Fertilisers 

Superphosphate manufacturers are beginning to appreciate 
the importance of granular products, and the tendency of the 
future wili be to manufacture a granular calcium super- 

Messrs. Fison, Packard 
distinct and it is 
will be followed by other 


phosphate, and compound fertilisers. 
Ltd., 
their 


Prentice, have given a lead, 


that 
manutacturers. 


and 
certain example 
It would appear that the Oberphos process, designed io 


manufacture a granular superphosphate under autoclavic 
conditions, has not proved a financial success. 
this 


Undoubtedly, 


The abandon 
process has been time. 
the Broadtield attractive 
it is capable of economic operation, and it is not 


ment ot rumoured tor some 


method possesses 
features ° 
ditheult to granulate the resultant superphosphate. 

\V hatever the about the im- 
portance of water-solubility as the basis of sale of calcium 
superphosphate, it 


may be established belief 


appears certain, from important work 
already undertaken, but not yet published, that preconceived 
ideas will be seriously assailed. Beyond saying this, it 
would be injudicious to make any further statement, although 
exigencies may arise out of the war which may call for 
discreet representations in the appropriate quarter. 
Meanwhile, it should be noted that the use in New Zealand 
of cobaltised superphosphate has aroused widespread interesi 
An- 
other development concerns the use of active magnesium 
oxide—2o0 to 4o lb. per ton of superphosphate. This use has 


been recommended as a source of magnesium, apart from 


among farmers, as a means of reducing stock diseases. 


which it serves as a conditioning agent for superphosphate 
and mixed fertilisers. 


Non-Fertiliser Phosphates 
As regards non-fertiliser phosphates, tetra-sodium pyro- 
phosphate has been introduced to the market for use in 
cleaning operations, and as an ingredient in soap. 
sesses noticeably superior water-softening emulsifying 
First 1937, its employment has 
extended to many factories, particularly in America, and it 
constitutes a new outlet for phosphoric acid. The Monsanto 
Chemical Co., of East St. Louis, have erected new plant for 
its manufacture. 


It pos: 
and 


properties. announced in 





THE CHEMICAL AGE wishes ll 
readers the greatest possible 


prosperity in the coming year. 
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Current Topics 


Electrodeposition of Nickel 

The use of nickel chloride as the principal ingredient 
of nickel plating solutions was suggested many years 
ago, in connection with various refining processes, and 
it was then established that very thick deposits could 
be made from chloride baths. The data so obtained, 
however, were not utilised or further developed at tiat 
time by the electroplating industry. It was only 
recently that detailed study was made of the electro- 
deposition of nickei coatings from chloride baths. Work 
which has been done since 1935 was recently summarised 
by W. A. Wesley and J. W. Carey in a communication 
to the Electrochemical Society. A very detailed account 
was given of experiments carried out to determine the 
plating range of the chloride bath, the character and 
properties of deposits obtained under varying condi- 
tions, and the characteristics of the plating solution. 
The solution selected for study was of the type 
NiCl,.6H,O (300 grams per litre), H,BO, (30 grams 
per litre), and many of the proporties of this bath 
and of deposits obtained from it were directly com- 
pared with a standard Watts-type sulphate bath. 

As a result of the investigations undertaken it was 
concluded that power costs can be approximately 
halved by changing from sulphate to chloride baths, 
and that the coatings obtained from chloride baths 
are easier to buff. The greater smoothness of thick 
deposits made from chloride baths and their lower 
tendency to form nodules and built-up edges are 
also attractive advantages in the matter of electro- 
forming and the salvaging of worn parts. In addition, 
the chloride bath is easy to control. The composition 
of the electrolyte is simple, and sound deposits are 
obtainable over a wide range of plating conditions, 
while there is also greater freedom from _ pitting. 
Deposits obtained from chloride baths are less 
susceptible to pitting than are those produced from 
sulphate solutions; under laboratory conditions, addi- 
tions of an oxidising agent were required to prevent 
pitting only in freshly prepared baths. Higher anode 
and cathode efficiencies in the case of chloride baths 
contributed still further to the ease of operation; under 
all of the conditions studied the cathode efficiency was 
found to be higher with chloride than with sulphate 
baths. Another advantage of importance concerned 
the heat generated in the plating bath. The operation 
of sulphate solutions with large amounts of work at 
high current densities might necessitate the use of coils 
for cooling the bath, but in the case of chloride baths 
this difficulty would not be encountered until muck 
higher current densities were reached. 

The suggest that a further study of 
electrolytes containing both sulphate and chloride may 
disclose a particularly useful intermediate type of 
solution. They point out that there are certain 
disadvantages of the chloride bath, one of which ts 
the greater corrosiveness of the solution, although this 


authors 


is not serious, due to the tact that suitable materials 
are now available for the construction of the electro- 
plating equipment. In some cases the greater hardness 
and lower ductility of the deposits from chloride baths 
might be a disadvantage, although for most purposes 
toughness would be a favourable characteristic. There 
is also a minor disadvantage in ihe matter of cost for 
the bath ingredients, nickel chloride and hydrochloric 
acid necessary to adjust the hydrogen ion concentration 
being slightly more costly than 
sulphates, 


Magnesium Production Cheapened in 
Germany 


The of producing metallic magnesium has 
received considerable attention in-Germany during the 
last few years, and definite progress has been made 
in the matter of effecting a reduction of costs. The 
detailed cost data for the most recent achievements 
have not yet been published, but it 1s believed that 
the results of large-scale experiments have gone far 
beyond the promise of a mere reduction in price. Until 
these recent technical advances had been made the 
cost of producing the metal was in the neighbourhood 
of 1.83 RM per kilogram, 4.3 kilograms of anhydrous 
magnesium chloride being needed at a cost of 0.8 RM, 
and the remaining items being electrodes 0.05 to 
0.06 RM., electrical energy 0.3 RM., labour 0.33 RM., 
and general maintenance of the plant and _ other 
expenses 0.35 RM. The thermal reduction of oxide 
to metal is considered to offer very attractive prospects 
with regard to costs when magnesite is used as the raw 
material. Technical - progress, however, has been 
achieved in several directions, and possibilities of 
making reductions in cost of production are by no 
means exhausted. It is anticipated that costs 
may be still further reduced by improvements in the 
preparation of the anhydrous magnesium chloride as 
well as in the fusion-electrolytic process itself. 

The German output of magnesium metal in 1935 was 
said to be between 12,000 and 13,000 tons, as compared 
with 10,000 tons in the previous year. 


the corresponding 


cost 


The leading 
foreign buyers of the German metal were Great Britain, 
Italy and Czechoslovakia. The bulk of the output came 
from the well-known Bitterfeld plant of the I. G. 
Farbenindustrie. The Wintershall concern, associated 
with the potash industry, also engaged in production, 
with an output of about 1,000 tons per year at its works 
at Heringen. Until recently the I. G. plant utilised 
dolomite as raw material, and also the so-called ‘‘ end 
lyes’’’ of the potash industry (from the treatment of 
carnallite) which contain about 40 per cent. of mag- 
nesium chloride. Owing to the abundant supplies of 
magnesite made available by the incorporation of 
Austria with Germany in March, 1938, however, 
magnesite is now being used upon an increasing scale 
as raw material. The high cost of obtaining anhydrous 
magnesium chloride is one of the difficulties which stand 
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in the way of using the carnallite end lyes. The 
Oesierreichische Magnesit concern now has a plant at 
Radentheim in Austria, to increase supplies of mag- 
nesium metal. This plant is undertaking the treatment 
of crude magnesite from extensive deposits in Karnten, 
special production processes having been developed. 
Unlike the Bitterfeld and the Heringen plants, the new 
producing unit at Radentheim will carry out the reduc- 
tion of magnesium oxide with coal in the electric furnace 
at 2,200 to 2,300° C., but initia] production will only 
amount to about 200 tons per year. 


Phase Changes in Nickel Steel 

A spheroidising treatment found satisfactory for the 
treatment of a carbon and certain low alloy steels 1s 
discussed by I. N. Zavarine in Technica] Publication 
1,031 of the American Institute of Mining and Metal- 
lurgical Engineers. It consists of cycles of repeated 
heating to the Ac, temperature, followed by immediate 
furnace cooling to below the Ar: point. The spheroi- 
disation so produced in carbon steels 1s accompanied 
by gradual softening, and while ductility rises the 
yield, tensile and hardness values fall with progressive 
treatment. The application of a parallel treatment 
modified to compensate for the difference in the posi- 
tion of the critical points—to a medium carbon 3.5 per 
cent. nickel steel, however, resulted in an increase in 
tensile strength and hardness and a fall in ductility and 
impact strength. The investigation of this phenomena 
indicated that the hardening effect in the nickel steel 
was due to the formation of a solid solution at sub- 
critical temperatures. It was also found that che car- 
bide in nickel steels is partially or completely dissolved 
at temperatures considerably below the critical point on 
heating. The lowest temperature at which commence- 
ment of solid solubility was observed was in the region 
of 600° C. for these steels. The characteristics of the 
solid solution formed at sub-critical temperatures vary 
from those of austenite; the former is not hardened by 
quenching to the same extent as austenite, and on cool- 
ing it not transform into ferrite and 
scopically visible carbide as does austenite. 


Le eS micro- 


( 
| 
Factors Affecting Corrosion Resistance 

From experiments on austenitic nickel-chromium 
steels and other corrosion-resisting alloys it has been 
concluded that the passivity of stainless alloys 1s not 
primarily due to a protective oxide or oxygen film, but 
that there are factors which can be ascribed to the 
electron sharing of metal atoms. This concept appears 
to account for the effect—on alloy 
passivity—of alloy constituents such as chromium and 
molybdenum, and also for the influence of normal 
passivating agents such as nitric acid or a layer of 
adsorbed oxygen atoms. This theory (/ron A ge, 1939, 
143, 42) 1s shown to be in agreement with the behaviour 
of known compositions of passive iron-chromium, 1ron- 
molybdenum, iron-nickel and iron-nickel-molybdenum 
alloys. It further permits an interpretation of anodic 
corrosion products of stainless steels as well as potential 
measurements in halide solutions, which can_ be 
explained only with difficulty on the basis of an oxide 
film theory. A further investigation of the effect of 
surface finish upon stainless steels in relation to their 
resistance to corrosive attack by various media has 
indicated that a distinct difference exists between the 
corrosion-resisting characteristics of mechanically pre- 
pared finishes on stainless steel as produced by heavy 
cold rolling or by polishing and buffing, the latter finish 


satisfactorily 
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being definitely superior. Carried out under proper 
conditions, the greater the amount of polishing and 
buffing the more corrosion resistant is the surface of the 
steel, but the order of merit of various types of surface 
finish depends to some extent upon the type of cor- 
roding agent to which the steel is exposed. 


Varied Finishes for Stainless Steel 

The steadily increasing use of stainless steel for 
decorative purposes is now causing a demand for variety 
in surface finish. With a view to developing products 
which are capable of meeting the considerable potential 
market for coloured and decorative stainless steel a 
number of etching, colouring and other processes have 
been investigated and T. W. Lippert (/ron Age, 1939, 
143, 39, 79) has given a useful summary of the methods 
which have been suggested, making special reference to 
patent specifications by which certain processes are 
covered. Two American methods which have been 
recently developed are the Coloran process of the 
Allegheny-Ludlum Steel Corporation and the Bachite 
process of the Bachine Corporation. It is pointed out 
that the latter process is of such a nature that it can, 
in certain cases, enhance the chemical stability of the 
alloys which are treated. 


Electrochemical Measurement of Corrosion 

Much valuable information upon metallic corrosion 
has been obtained by the use of potential measurements 
as an indication of film breakdown or repair, although 
a consideration of the various types of polarisation 
curve theoretically possible indicates that in certain 
cases the time-potential curves do not give accurate 
data. Ina recent investigation of this subject, R. H. 
Brown and R. B. Mears (77vans, Faraday Soc., 1939, 
35, 407), discuss the character of corrosion cells from 
the theoretical aspect and give a detailed report of a 
study of 8/18 nickel-chromium steel, the corrosion of 
which is known to be promoted by the presence of the 
ferric ion in a solution. The principal effect of ferri 
chloride in stimulating the corrosion of this steel is the 
reduction in cathodic polarisation so produced. ferric 
chloride, on the other hand, has relatively little effect 
on anodic polarisation. In solutions containing sub- 
stantial amounts of ferric chloride, cathodic polarisation 
can be reduced to such an extent that initial breakdown 
of the film may’ occur without change in the single 
potential of the specimen of stainless steel. It is 
therefore emphasised that it 1s undesirable to rely upon 
single potential measurements for the ~detection of 
initial corrosion breakdown in cases where the polarisa- 
tion characteristics of the metal and the solution are not 
fully understood. 


Spectrochemical Analysis 

An index to the literature of spectrochemical analysis 
has been published by the American Society for Test- 
ing Materials. This useful compilation, by W. F. 
Meggers and B. F. Scribner, comprises an introductory 
review of the development and present position of the 
subject, as well as a bibliography covering the period 
from 1920 to 1937. The references, numbering over 
nine hundred, are arranged in chronological order. 
Instead of printing abstracts of the publications to 
which reference is made in the bibliography, it has been 
found preferable to give particulars of the location of 
abstracts already published. A detailed subject index 
shows the full scope of the subject matter as distinct 
from the title, and this is a highly useful feature of the 
publication. 
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British Non-Ferrous Metals 


Research Association 


New Laboratories Opened at Euston Street 


lL. \V laboratories of the British Non-Ferrous Metals 
Research Association were officially opened by the Right 
Hon. Oliver Stanley, M.C., M.P., 
trade, on Thursday. After the 
premises were open for inspection. 


President of the Board ol 
opening ceremony the 
The new laboratories, covering a site some go by 50 It., 

are immediately adjacent to the original laboratories, and 

consist of semi-basement, ground, first and second floors, the 
main stair being carried up to provide access to the flat roof. 

Che following are some of the interesting features of the 

construction. Acid-resisting red asphalt forms the floor-sur- 

face on the ground and second floors (Physics and Chemistry 

Laboratories), while Burma-teak blocks are laid on the first 

floor (Library and Administration), and granolithic cement 

on the semi-basement (Mechanical Testing). The extensive 
use of non-ferrous metals exemplifies their advantages in 
modern building. 

The arrangement of service-pipes so essential in a labora- 
tory building has been designed with particular regard for 
economy in space, clean unencumbered ceiling, wall, and 
floor surfaces, and accessibility. These requirements have 
been met by running a covered main feeder-trench 2 ft. 6 in. 
deep beneath the semi-basement floor, around and close to the 
four main walls. From this trench narrow branch-ducts are 
taken vertically up for the full height of the building within 
the external walls- These vertical 
ducts, from which the various rooms are fed, have removable 


two in each window-pier. 


wood covers. 
Heating is by low-pressure hot water on the ‘ Invisible 
Panel ”’ coils of copper pipe embedded in the ceiling 
thus avoiding the many disadvantages of exposed radiators 
and piping within the rooms. 


5) stem 


In the Meiting Shop the main melting furnaces are sunk 
in a pit running along the north side of the shop, the tops of 
the furnaces being at floor level; 
pit for further installations. Above the centre of the pit 1s 
an overhead runway with suitable tackle for lifting pots from 
the furnaces. 


space 1s avallable in this 


At the west end of the melting shop is a 
frequency unit, 


small high 
and at the end an 
electric annealing-furnace having a hearth capacity of 32 1n. 
by 20 in. Close to this 
the stocks of metals are 
kept in heavy racks. 


melting furnace east 


EAR RE 


Along the south side ot 
the melting shop is a 


work-bench, one section 
of which 


moulding-bench. 


serves as a 
Mould 
and 


ing-sand, coke, 


metal moulds are stored 
beneath, leaving a clea 
working space 11 ft. wide 
and 35 ft. long between 
the furnace-pit and the 
bench. Provision is made 
in this shop for the in 
stallation of a 


drop-hammer for torging 


small 


tests. 
The 


the melting shop are as 


main furnaces in 
follows :— 

(1) Natural - draught 
Morgan coke - fired 
crucible furnace. 
Capacity 100 lb. copper. 





art of the melting shop showing high-frequency furnace. 


(2) 27-KVA Efco elec- 
tric furnace 
using non-metallic re- 
sistor (silit), 
Capacity 120 lb. copper. 
(3) Gas-fired 
furnace, 


resistance 
rods 


crucible 
capacity 100 
lb. copper, presented 
some years ago by the 
Gas Light & Coke Co. 
(4) 35-KVA Efco high- 
frequency furnace. 
This is of the spark-gap 
type and three separate 





furnaces are provided 
with maximum melting 
capacities of 22 Ihb., 
t1 lb., and § lb. copper. A fourth furnace-coil is built into 
a small equipment constructed in the Association’s workshops 
ior meiting charges up to 2 lb. copper 7x 
trolled atmospheres. (5) 21-kKVA Birlec electric resistance 
annealing furnace—hearth capacity 32 in. by 20 in. In 
addition to 


vacuo OY In COn- 


these larger small gas 


= ‘ 


number of 
Injector and wire-bound electric furnaces are provided for 
small-scale working. 


furnaces, a 


The Galvanisine and Welding Shop is equipped with a 


iume-extraction system capable of withdrawing a volume ot 
air per minute equal to the full capacity of the room. Here is 
an electrically heated experimental galvanised pot, with a 
capacity of just over 100 Ib. of 
with a pulley 


zinc. An overhead runway 
enables the full pot to be lifted from 
the furnace at the end of a run for pouring out the metal. 
Facilities ior welding include equipment for eas welding, 
a welding-table with movable 


block 


firebricks, work-bench, and 
vice, 
The Mechanical Testing Laboratory occupies the whole « 


the working space (2,800 sq. 


| 
ft.) in the semi-basement of the 
new building, one end being divided off to form a Constant 
Temperature Room. 
C.) with a 


This room is maintained at 68° F. (20° 


control of temperature + 3° F The automatic 
temperature control operates by circulation of air at a con 


The 


some of 


stant temperature. 
lollowing are 
the mechanical testing 
inachines installed = in 
this laboratory 

1) Zensitle Tests.—An 
Amsler 20-ton hydraulic 
universal testing 
with 


machine, seven 


ranges, trom 20 to 0.2 


tons; an Avery single 


lever machine having a 





split counterpolse pro 
viding two ranges, 5 ton 
and 1 ton: and a small 
Avery level machine 





Which, originally a wire 


tester, has been modified 





to carry out tests at high 
or low temperatures on 
some ol the sotte! 
such as lead 
and lead alloys. 

(2) Hlardness 


A standard 


mond 


materials, 


Tests. 
Vickers dia 


hardness tester. 














Left: Corrosion laboratory. 


(3) /mpact Lests.—A standard lzod impact testing machine. 
This is also adapted for impact tests at high temperatures on 
specimens supported at both ends, 

(4) fatigue Tests.—A Wohler-type machine designed and 
constructed in the Association’s laboratories for use either 
with single-point or two-point loading, and having a speed 
r.p.m.; a standard Haigh-Robertson wire fatigue- 
testing machine with speed variation up to 15,000 r.p.m. ; and 
a reverse bending machine (designed and constructed in the 
Association’s laboratories), which can be used for testing sheet 
or pipe, either as simple cantilevers or subjected to uniform 
bending moment over a portion of the length. 

(5) Cupping Zests.—A standard Erichsen machine; a Guil- 
lery machine on which three forms of cupping test can be 
carried out; and a machine designed and constructed in the 
Association’s laboratories for determining the tensile strength 
and ductility of thin metal foils by means of fluid pressure. 

(6) Creep Tests.—A high-temperature creep-testing unit, 
load 1 or 24 tons; an apparatus for the determination of the 
creep resistance of lead pipes under internal pressure at 
elevated temperatures; six frames for creep tests under dead- 
loading conditions at room temperatures; a Barr & Bardgett 
stress-relaxation creep-testing equipment; and a machine 
designed and constructed in the Association’s workshops for 
creep tests under repeated loading and unloading at room 
temperature. 

(7) Other Equipment.—A hydraulic ram with variable- 
speed control for internal-pressure tests up to 15,000 Ib./sq. 
in. and with a total piston displacement of 20 cu. in.; and a 
retrigerator for temperatures down to —40° C. 

In the Physics Laboratory spectrographic analysis is car- 
ried out by means of three Hilger spectrographs, together 
with a non-recording microphotometer. In general physical 
testing, electrical resistivity measurements are made by means 
of a Tinsley Kelvin double bridge. An apparatus has been de- 
signed and constructed in the Association’s laboratories for 
absolute determinations of thermal conductivity of metals 
and alloys by the longitudinal flow method. 

A bullion balance has been adapted for the determination 
of specific gravities of large castings, etc. This has a capacity 
of from 2 to 20 kilograms and an accuracy of 1 part in 100,000. 
An apparatus has been designed and constructed for the 
quantitative measurement of specular and diffuse reflectivity. 

Two rooms are available for micro-examination and metal- 
lographic preparation, respectively. A third small work- 
room is used for the rough cutting and filing of specimens 
for the Metallography and Physics Laboratories, both of which 
are served by an adjacent dark room. 

The preparation room has standard equipment for the 
polishing and etching of micro-specimens. The microscope 
room contains two Watson bench metallurgical microscopes 


ot 3,000 
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Right: Special chemistry laboratory showing apparatus for determination of oxygen in metals. 


and a low-power Watson stereoscopic binocular microscope 
used for the study of coarse structures, fractures, and other 
specimens where great depth of focus is desirable. Photo- 
graphic work is carried out on a large Vickers projection 
microscope with which 
diameters can be obtained. 

In addition to the facilities provided in the melting shop 
for the heat treatment of larger specimens, a special labora- 
tory is equipped for the heat treatment of smaller specimens 
and for the standardisation of thermocouples by means of a 
standard Tinsley thermo-electric potentiometer. 


magnifications from 3 to 2,500 


The furnaces for general use include a resistance-furnace 
with non-metallic resistance-rods for high temperatures, a 
thermostatically controlled wire-wound furnace, and two 
thermostatically controlled electric ovens for temperatures up 
to 350° C. and 150° C., respectively. 


= 


A considerable number 
of small furnaces are in use for experimental work on oxida- 
tion and scaling tests in special atmospheres. 

The Chemistry Laboratories are devoted to the analytical 
work required in connection with the Association’s research 
and development work and to the working out of special 
methods of analysis. They comprise a main laboratory with 
standard and special equipment carefully designed for the 
purposes in view and four adjacent smaller rooms. 

The main laboratory is fitted with a fume cupboard contain- 
ing electric and gas-heated hot plates, and with central and 
side work-benches. The central benches are supplied with 
high pressure water for filter pumps, and are equipped with 
everything necessary for vacuum filtrations. The side benches 
are largely devoted to titration work, a good north light being 
available. The smaller rooms are devoted to weighings. 
electrolytic and calorimetric estimations, and operations re- 
quiring comparative freedom from acid and ammoniacal 
fumes. 

The main corrosion laboratory contains a jet-test appara- 
tus for investigation of the resistance of condenser tube 
materials to attack by rapidly moving aerated sea-water; a 
special still for producing particularly pure distilled water ; 
two degreasing units designed on the Soxhlet 
principle; thermostats for conducting corrosion experiments 
at controlled temperatures; glass circulators for studying the 
resistance of galvanised hot-water tanks to corrosion; and 
electrolytic stripping apparatus (Britton’s test) for measur- 
ing the weight, thickness, and structure of zinc coatings on 
wire and _ sheet. The small corrosion laboratory is 
thoroughly equipped for carrying out chemical, microchemi- 
cal, and micro-examination of specimens and _ corrosion 
products. | 

On the top floor of the old building is a general laboratory 
for light work not specially provided for elsewhere, such as 
glass-blowing and the construction of apparatus. 


glass 








July 1, 1939—The Chemical Age—Metallurgical Section 


Metal Production by Electrolysis of Fused Salts 


Further Investigation of Basic Principles 


tile production of various metals by electrolysis of their 
tused salts has increased to a remarkable extent in re 
cent years, and many improvements have been effected 1n 
the process ; but Paui 


Institute. 


according to Dr. 


2 Drossbach, ot the 
serlin-Chlottenbure 


kK lectrochemica! 


progress 11 
basic’ research and elucidation of underlying principles has 
lagged behind the more practical or empirical developments. 


In his book on the subject, just 


published, he emphasises the 
ereat importance oi this particular field of electro-chemistry 
and -metallurgy, especially for Germany. There can be no 
question as to the tremendous advance in electrochemical 1n 
dustries in that country, and especially in electrometalluregy. 
he annual production of aluminium there has now reached 
nearly one-third that of the whole world, whicn 


makes Gur own output look rather small. 


150,000 LONS, 


ln the book referred to the author discusses at some length 


the nature of the 


formed of metal in the molten 


salt. and expresses the view that R. 


solution 
Lorenz was in error in 
supposing that this solution was of the colloidal type. He 
goes so tar as to say, in fact, that subsequent research has 
been hindered and misdirected as a result of this colloidal 
theory, though the value and importance of the pioneer work 
ot Lorenz in this field is acknowledged. 

views in detail here 
will be found in Chem, Zeit., May 10, 1939—but later in 
vestigation of the binary system, metal salt-metal, shows that 


There is not space 


to discuss the latest a brief summary 


a true solution is formed, as is clearly evident from the re- 
cent work of van 


« 


and that the analogy of 
nvisaged by the van’t Hoff 
lk rom a consideration of intra-mole- 
cular forces and the most recent theory as to the nature of 
solutions Dr. Paul Drossbach considers there is little doubt 
that when the metal separating out during electrolysis 1s 
dissolved in the molten salt a true and not merely a colloidal 
solution is formed. 


lLaar and others: 


very dilute solutions to gases 


school is not complete. 


Influence of a Metal Solution 


It is evident that the electrolysis of a fused salt is pro- 
foundly affected by this formation of a metal solution, and 
the process is quite different from that which takes place 
with aqueous solutions. If a current is passed through molten 
lead chloride lead separates out at the cathode, and owing to 
its solubility returns partly into solution. Through heat 
transference and especially stirring of the electrolyte by the 
chlorine set free at the anode this metal in solution is trans- 
ported to the anode, where it reacts, partly at least, with the 
chlorine to reform chloride, so that there is definite loss of 
metallic lead. The factors governing this loss of metal are 
numerous and complex. According to Lorenz they included 
temperature, current density, and electrode spacing, but to 
these must now be added the absolute amount of electrolyte 
present and the size and perhaps also the shape of the ap 
A further 
factor is the nature and extent of electrolyte flow or move 


paratus, that is to say, of the electrolyte container. 


ment caused by temperature changes and evolution of gas. 
Generally it may be said that the losses of metal increase 
with temperature, amount of electrolyte, and rate of flow of 
the latter, while they decrease with increasing current density 
and electrode spacing. Rate of flow of electrolyte must ob- 
viously include the nature of frictional forces present, vis- 
cosity, etc., of the liquid which again will depend to some 
extent on the kind and size of apparatus used. 

\Vhile therefore in the case of aqueous solutions exper! 
ments can be easily reproduced at constant temperature and 
current density, other factors enter with metal solutions and 
must be taken into account in comparing results of different 
investigators. Duration of test is very important. If for 
example, in the electrolysis of cadmium chloride, the metal 
is soluble in the melt up to 20 per cent. and over, it is at 


torm at the cathode if the 
electrolyte is saturated with metallic cadmium; for so long 
as this is not the case any cadmium set free at the cathode 
must pass into solution. 


Once clear that only metal Can 


Current efhciency is also dependent: 
on time, and must be calculated from the binary system stand 
point, Hence it follows that many electrolytic dissociations 
of easily soluble metals may be undertaken with insufficient 
time allowance. Numerous tests by Drossbach have shown, 
in the case of cadmium, bismuth, and calcium, that there is 
a definite time relation with current efficiency; and further, 
the determination of anodic current losses is an important aid 
in the study of melt electrolysis. He has designed special 
types of apparatus for this purpose; and for the special study 
also of polarisation during electrolysis which is now generally 
realised to be so important. 


Among other things it has been 
found that the polarisation potential exhibits an over-voltage 
dependent on electrode material and current density, and 
even with low current densities it 


time. 


gradually increases with 


Results with Mixed Electrolytes 


In connection with metal refining .some interesting results 
have also been obtained at the Berlin Electrochemical Insti- 
tute in regard to mixed electrolytes, and the effect of addi- 
tions such as potassium chloride to salt mixtures on the equil!- 
If the 
is passed through the same apparatus it 1s 
found, with short period tests, that 


brium state and on the final composition of an alloy. 


same current 


(1) In electrolysis of cadmium chloride no metal is ob- 
tained : it all goes into soiution. 

(2) With cadmium chloride and potassium chloride in 

equal weight ratio, metal is at once obtained with a 

current efficiency of about 74 per cent. 

(3) With 74 per cent. lead chloride and 26 per cent. cad- 
mium chloride, pure lead is obtained with a current 
ethiciency of 88 per cent. 

(4) Wuth 20 per cent. lead chloride and 80 per cent. cad- 
mium chloride there is an increasing amount of cad- 
mium in the alloy. Anodic current yield and com- 
position of alloy vary uniformly together, since cad- 
mium is an easily soluble metal. If the anodic current 
vield is low there is less cadmium in the solution and 
vice Versa, 

(5) With 20 per 


cent. lead chloride and 80 per cent. cad- 
mium chloride, to which 50 per cent. by weight of 
potassium chloride is added an alloy is obtained with 
only a very small content of cadmium. The marked 
displacement of equilibrium by addition of KCl is due 
to the fact that this addition has a more strongly 
negative effect with cadmium chloride plus potassium 
chloride than with lead chloride plus potassium 
With increasing current density the cad- 
mium content 


- chloride. 
increases. 

valuable is the 
study of the polarisation potential, and also the complexity 
of the electrolysing process with mixtures of metallic salts 
where the dissociation potentials are close together. 


These tests and others have shown how 


[;:mphasising the importance of research along these lines, 
Dr. Drossbach suggests that investigation should be directed, 
inter alia, to 


(a) determination of equilibria state with the most varied 

or heterogeneous systems or salt mixtures; 

(b) determination of conductivities and other characteris- 
tics of these binary, tertiary, and quaternary systems ; 

c) measurement of individual potentials in the equilibrium 

state, and of polarisation during electrolysis ; 

study of effect of current density and temperature on 

the anodic and cathodic processes. 


an 
— 





Blast Furnace Slag 


Wider Uses in Industry 
A DISCUSSION by a special committee of the Verein 
Deutscher Eisenhittenleute, held recently in the Haus 


der Technik, Essen. was concerned with the possibilities of 
making greater use of blast furnace slags. 


Papers were read 
and discussed on different phases of the subject and a report 


published in Stah/ u. Eisen, from which the following points 
have been abstracted : 
Director \. Schafer estimated that the German blast fur 
lag production in 1940 would reach about 20 million 
4 more than a ton for each ton of pig iron produced 
said that hitherto, of the smaller quantity of slag pro 
Slag 
low in lime is used principally tor road material as rubble, 
and tor a pavement ingredient. 


about two thirds had tound usetul application, 


Slag reiatively rich in lime 
is used in the manutacture of cements known as ‘ Iron Port- 
land Cement Blast A furthers 
blast furnace slag is used in the manufacture of 
brick, 


and Furnace Cement.’’ 
quantity oO} 


furnace artificial pumice, and slag wool. Research 
by Protessoi Kappen, ot Bonn, has shown that finely milled 
blast furnace slag is a good lime tertiliser and in this direc 
lion large 


quantities could be utilised. A small part ol the 


slag produced is utilised for filling in the excavated spaces 
11) mines. 

Dr. Fk. Hartmann, of Dortmund, pointed out that Thomas 
slags often contain valuable constituents, of which one is 
vanadium, which is being recovered from certain slags. Slags 
were said to contain a number of important properties which 
hitherto had been only imperfectly investigated. Dr. W. 
Norteld, of Dortmund, estimated the present yearly produc 
tion of turnace slags in Germany, including those of the iron, 
copper and lead smelting industries, at about. 20 million 
tons, of which a good proportion was used in the building 
industry. He said that it was necessary to discriminate be 
tween the different kinds of slag as some were useful in one 
direction, and some in other directions, but there was no 
reason Why any slag should remain unused. 

Among the slag products used in the building industry are 
the slag-containing cements, furnace bricks, and honeycomb 
slag bricks. It was said that furnace bricks are well suited 
for cellar walls because of their bright colour, and because 
of very smooth surfaces and sharp angled corners they could 
be laid dry without setting in mortar or cement. The mortars 
and cements with a slag basis have proved very satisfactory. 
The honeycombed brick made of slag has also proved satis- 
factory, and it possesses the advantage of very small heat 
conductivity. Lately the use of furnace slag pumice for con- 
crete of a light character has been developed. Slag wool :s 
heat. eold, and 


it is probably the most useful of all the slag 


an excellent material 


and 


insulating against 
sound, 
products, Its properties include those of freedom from bac- 
teria, smell, and resistance to fire, and these properties make 
it a very important trade material. Slag is also used in 


large quantities for plastering purposes; about a quarter 
of the total German slag utilised is in road construction and 
tor concrete, and for this, slag with a lime content below 45 
per cent. and a silica content of 29 per cent. or more, is the 
most suitable. 

Dr. B. Griin, of Diisseldorf, referred to the manufacture of 
blast furnace slags. For this latent 
blast 


Portland cement. is known as 


cements trom purpose 


hvdraulic, water-granuled furnace slag, mixed with 


some furnace cement ’”’ be 
cause it is produced in the smelting industry. Furnace cement 
equals Portland cement in strength, and the properties of 
the two kinds are similar. 
that 
material do not develop cracks, 


very The shrinkage of furnace 
roads this 

Blast furnace cement is 
suitable for resisting the corroding action of sea-water be- 
cause of its relatively low lime content. The production of 
cement from blast furnace slag was introduced originally as 


cement is very small, so cemented with 


a means of disposing of a troublesome by-product of the 
iron industry. but later it was found that the cement made 
trom slae possessed certain valuable properties of its own. 


> 
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Annual Tin Figures 
Decrease in World Production during 1938 
IN statistics for the year 
‘* Statistical Year Book, 1939 ”’ 


i938 are given in_ the 
of the International Tin 
Research and Development Council. The figures cover the 
production, stocks and prices of the metal and its consump- 
tion in the various countries for numerous applications—over 
a long period of years. 

Che sharp downward trend of world trade which began in 
August, 1937, continued during most of 1938 and the recover, 
in the second half of the year had ceased by November. In 
the year 1937 world production of tin reached the record 
figure of 208,000 tons, but in 1938 the figure was 148,000 tons. 
ln spite of this decrease of nearly 30 per cent. it must be 
borne in mind that 1937 was an exceptionally prosperous 
vear, and comparing the 1938 production with the average for 
the period 1926-1936, it will be found that 1938 does not make 
a bad showing. 

Curtailment in production has imposed a heavy burden 
which has been borne entirely by the signatory countries. The 
following table gives a review of the average annual tin pro 
duction of the seven countries adhering to the International 
Tin Control Scheme, as compared with that of the outside 
countries, 

Average Annual Tin 
Production of the Seven 
Signatory Countries. 
Long tons. °, of total. 

151,000 59 

95,700 55 

[23,6000 S4 

149,500 S4 


Average Annual Tin 
Production of Other 
Countries. 

Long tons. °, of total. 
[5,000 II 
10,500 15 
23,200 160 
27,900 16 


1920-1930 
1931-1933 
1934-1936 
1937-1938 

This shows that in the last ten years production of non 
The 
increase is mainly the result of larger outputs by countries 
which have produced tin for years and is due only to a minor 
extent to the exploitation of new occurrences. 

Countries which have increased their output in the last 
decade are: China, whose annual exports increased by 4,000 
tons; Japan, where the output rose from goo tons in 1928 to 
2,200 tons in 1938; and Burma, where production increased 
Irom 2,300 tons to 4,000 tons. 

ln Europe mine production is at present less than 2 pei 
cent. of the world total. 


signatory countries has increased by about 10,000 tons. 


Whereas, thirty years ago, Europe 
still produced 5,000 tons per annum, this quantity has now 
fallen off to 3,000 tons. Consumption, on the other hand, is 
on the up-grade, and now amounts to 75,000 tons per annum 
as against 60,000 tons thirty years ago. 

As regards Asia and Oceania, the figures show quite a 
ditferent picture. About 7o per cent. of the total world ow 
put is obtained from these parts, whereas consumption does 
not exceed some 15,000 tons per annum corresponding to y 
per cent. ol the world total. 

In North and South America combined, consumption is 
more than double the mine production. Production has risen 
Irom a pre-war output of 20,000 tons per annum to 30,000 
tons in the post-war period, while consumption increased 
from 44,000 tons to more than 70,000 tons. 

In Africa mine production has extended considerably in 
the last thirty vears. Prior to the war the annual output 
was somewhat above 2,000 tons, but has since risen to 18,000 
tons in the years 1935-1938, corresponding to 104 per cent. 
of the world-total. Consumption amounts there to about 1,400 
tons per annum, 


conference of the 
held at the Grand 
Hotel, Birmingham, on September 22-24 next, are now being 
made ky the Conference Committee. 


The arrangements for the 6th annual 


Institute of Vitreous FEnamellers to be 
The following provi- 
sional programme is tentatively arranged :— 

Friday, September 22: Works visit to various enamelling 
plants in midland area; annual general meeting; annual 
banquet. 

Saturday, September 23: Technical papers; theatre party: 
supper. 

Sunday, September 24: Works visit midland district. 


~ 
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Iron Ore Treatment in the Saar 

IRON ore deposits which will ultimately satisfy a 
considerable portion of the Saar requirements have 
been under discussion in different directions on the 
Continent, having already come in for detailed con- 
sideration at a meeting of the Saar branch of the 
Association of German Iron Metallurgists early this 
year. These ores are mined and dressed by the Dogger 
Erz-Bergbau, a concern which has been capitalised by 
all of the Saar iron and steel plants. The deposits are 
said to contain about 400 million tons of ore, and the 
annual mining capacity amounts at present to 1.2 
million tons but will be increased to 1.8 million tons. 
The ore has an iron content of 20 per cent., but needs 
additional care due to its high moisture content and 
softness. 

Two different dressing processes are applied, 
namely, the Lurgi-Groeppel process, in which the ore 
is roasted in a rotary furnace, and the Roechling pro- 
cess, which requires the roasting of the ore in shaft 
furnaces. The Lurgi-Groeppel process necessitates the 
crushing of the crude ore to under 20 mm. before roast- 
ing it, and the roasted ore is again crushed and the 
iron concentrates are then extracted by means of 
magnets. his process, however, 1s very expensive, 
and it is for this reason that the Roechling process may 
be given preference. The Lurgi-Groeppel ore dressing 
plant at present in operation has a daily capacity of 
goo tons of ore, and from 250,000 to 300,000 calories 
are required for the dressing of one ton. The concen- 
trate has an iron content of 42 per cent. and the 
recovery 1s about 80 per cent. In the Roechling process 
from 80 to 85 per cent. of the roasted product is lump 
ore with an iron content of 24 per cent., and 15 to 20 
per cent., the pulverised ore with an iron content of 29 
per cent., the pulverised ore being formed into 
briquettes. It is said that the Saar iron industry is 
to smelt about 3.6 million tons of Dogger ore in the 
near future, from which 700,000 tons of pig iron could 
be produced. For 1938 the output of the Saar iron 
industry was 2,380,000 tons of pig iron, or about 13 
per cent. of the total German output. 


Zinc Import Duty 


The increase in Customs duty on unwrought zinc 
from 12s. 6d. per ton (or 10 per cent. ad valorem) to 
30s. per ton as from May 26, 1939, applied on the 
recommendation of the Import Duties Advisory Com- 
mittee, 1s one of a number of proposals made by the 
committee in a report to the President of the Board of 
Trade in February last, for amending the arrangements 
which were introduced in 1935 following an earlier 
inquiry by the committee into the working of the agree- 
ments regarding lead and zinc which were concluded 
at the Imperial Economic Conference at Ottawa in 
1932. The duty of 12s. 6d. per ton, hitherto applying 


to foreign zinc, was imposed on the recommendation 


Topics 


of the committee in 1935 following an inquiry by them 
into the difficulties which had arisen under the original 
Ottawa agreements for lead and zinc. As the continued 
low price of zinc coupled with increasing costs of pro- 
duction had a serious effect on the position of the 
Imperial Smelting Corporation, whose production was 
not to exceed 60,000 tons per year, application was 
made to the committee in 1936 for a higher rate of 
duty on foreign imports in order to establish a more 
satisfactory price level in this country. The committee, 
however, considered that the position could not be met 
by a higher duty alone, and suggested the desirability 
of an Empire agreement as a first step. As a satis- 
factory basis of agreement could not be found, it was 
in 1937, following an inquiry held by the Committee 
of Imperial Defence, that the Import Duties Advisory 
Committee were asked to promote discussions between 
the United Kingdom and other Empire producers. 


Oxidation and Decarburisation of Steel 


With a view to crystallising the present position of 
knowledge relating to the influence of alloy elements 
on scaling, and on the surface decarburisation of steel 
at elevated temperature, H. Schrader has published a 
systematic survey of the work which has been done 
by a large number of investigators (S/ahl und Ezsen, 
1939, 59, 473). The effects of aluminium, beryllium, 
boron, cobalt, chromium, copper, nickel, manganese, 
molybdenum, phosphorus, silicon, titanium, vanadium, 
tin and tungsten have been considered individually. 
Small amounts of nickel, either alone or in conjunction 
with other elements, have been found to have a pro- 
eressively beneficial effect on resistance to scaling, but 
the influence of small percentages of nickel on surface 
decarburisation is less clearly defined since the results 
of different investigators show some discrepancies. The 
present survey, which is based on data from more than 
fifty sources, indicates that while the conclusions drawn 
from the various investigations are in general agree- 
ment with reference to the influence of the respective 
elements on scaling, there is considerable diversity of 
opinion with regard to the effect of various elements on 
the susceptibility of steel to surface decarburisation. 
The author’s own experimental work upon the subject 
is included, and he discusses possible reasons for the 
divergent results. 


Protective Coatings for Metals 

For twenty-five years past the development of pro- 
tective coatings for metals has engaged close attention, 
but investigations have been greatly intensified during 
the last few years. The variety of metals which have 
need of protection, and materials and methods used, 
has now become so wide that only the specialist is able 
to keep fully informed as to the present position. The 
publication of ‘* Protective Coatings for Metals,’’ by 


R. M. Burns and A. E. Schuh, as one of the volumes 








8 


in the American Chemical Society’s Monograph Series 
Reinhold Publishing Corporation, New York) is there- 
fore especially welcome, because the chief purpose of 


this book is to meet the needs of engineers, 
chemists and works executives who must decide 
what methods should be used to protect various 
metals under the conditions to which they will 
be subjected in service. This book will be 
found far more comprehensive than the valuable 
monograph by H. S. Rawdon, ‘‘ Protective Metallic 
Coatings,’’ which was published in 1927, to which it 
comes as a successor rather than as a revision. The 


joint authors have given a very critical review of the 
literature and practice of the subject concerned, and 
they have undoubtedly rendered a great service to 
science and to industry. Following certain main aspects 
of the subject, such as the mechanism of corrosion, 
surface preparation, types and methods of application, 
and particular reference to coatings of zinc, cadmium, 
tin, nickel, chromium, copper, lead aluminium, silver 
and platinum, and methods of testing metallic coat- 
ings, there are three chapters devoted exclusively to 
the composition, application, and evaluation of paint 
coatings on metals, and also a chapter upon oxide 
and phosphate coatings and vitreous enamels. The 
fact that over 700 names are given in the index shows 
that the authors have endeavoured to gather in all 
possible sources of information. 


Metallurgy and Petroleum Refining 


The continued growth of the petroleum refining and 
cracking industry shows signs of making heavy calls 
on the resourcefulness of the metallurgist? Due to the 
higher temperatures and pressures which are likely to 
be employed, it is probable that all types of corrosion 
will be greatly accelerated. At present the severest 
conditions are found in cracking stills, particularly in 
the heating tubes and reaction chambers. Internal 
corrosion of the heating tubes is mainly due to the 
hydrogen sulphide produced from cracking, and this 
is most reactive at temperatures of about 400 to 450° C. 
and notably less at 510°C. External 
by oxidation, however, is least at the lower 
temperatures range and much more marked at 
the higher temperature. The failure of the metals 
used for the construction of cracking equipment is due 
to chemical and physical changes taking place at high 
temperatures. According to Dr. Gustav Egloff 
Chenucal Indusiries, 1939, 44, 23) alloy steels have 
largely replaced carbon steel tubes in modern pipe 
stills, as well as in pipe connections to the vessels, 
primarily to reduce corrosion but with the advantage 
of greater mechanical strength. The choice of the alloy 
is largely a question of economics and the balance be- 
tween the advantages gained with expensive alloy and 
the less expensive steel. 

Pearlitic steel alloys have been adapted to high 
temperature high pressure service under corrosion and 
oxidation conditions, and there is no longer the 
necessity to keep to the use of austenitic alloys as was 
the case a few years back. This advance in alloy 
steels was accomplished by the addition of 0.5 per cent. 
molybdenum with from I to 5 per cent. of chromium. 
The chromium is kept from combining with the carbon 
present in the steel by the addition of stable carbide- 
forming elements, such as titanium and columbium, 
which makes the alloy resistant over a wide range of 
corrosion conditions. The addition of 


corre SION 


titanium, 
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silicon and aluminium alone or in combination, has 
imparted to the pearlitic steels high oxidation 
resistant properties that—within a wide range of tem- 
peratures—are as good as those attributed to austenitic 
steels alone. For reaction chambers, an addition of 1 
per cent. of molybdenum to iow carbon steel practically 
doubles the strength of these vessels at temperatures 
of 475° C. and upwards. 


Nickel Alloy Cast Iron 


Some factors involved in hardening and tempering 
grey cast iron were discussed by G. A. Timmons, 
V. A. Crosby and A, J. Herzig in a paper read before 
the American Foundrymen’s Association. Changes 
occurring on hardening and tempering of cast iron 
were studied on an unalloyed iron and on alloy irons 
containing molybdenum, nickel and molybdenum, 
chromium and molybdenum, and nickel with chromium 
and molybdenum. The irons were heat-treated in the 
conventional manner, by flame hardening, and in a 
manner especially designed to study the effect of 
quenching temperature on combined carbon content. 
The results of the experiments show that graphitisation 
of unalloyed pearlitic cast iron takes place rapidly at 
temperatures from 700 to 800° C., and that resolution 
of graphite at temperatures above the critical point 
takes place rapidly. Special attention is directed to 
inherent differences between iron and _ steel, which 
vitally affect the response of the respective materials 
to heat-treatment. The combined carbon content of 
the iron, as cast, is without effect on the carbon con- 
centration in the austenite at the instant of quenching. 
The quenching temperature, duration of heating and 
chemical composition are the deciding factors. The 
influence of alloys on the rate of graphitisation 1s 
claimed to be a useful means of controlling har- 
denability. Tabular and graphical data which the 
authors presented indicate that the effect of the respec- 
tive alloys on hardenability of cast iron parailels their 
known effects in steel. The quenching and tempering 
of grey cast iron effectively increases hardness and 
tensile strength, but such enhancement of properties 1s 
obtained at some sacrifice of shock resistance, 
transverse strength and deflection. 








THE MAINTENANCE OF LIFTING TACKLE 


Until the coming into force of the Factories Act, 1937, the 
majority of factory occupiers were probably free from any 


legal obligations respecting the regular examination and 
maintenance of chains, ropes and other lifting tackle. Only 


when the premises were within the scope of certain regula- 
tions for dangerous trades was the occupier legally obliged 
to give his attention to the matter. 

The new Act has changed this. What used to be a volun- 
tary item of safety practice has now become a matter of law. 
Sections 23 and 24 of the Act lay down very definite require- 
ments covering the lifting tackle used in every factory. 

The increase in the 
amount of interest shown in the subject. For this reason the 
National Safety First Association decided that one of the 
sessions at its recent safety congress, held at Caxton Hall, 
Westminster, should be devoted to a paper by Mr. G. Dixon, 
|.P., who is chain inspector of the London Brick Company, 
Ltd. The report of this session has now been published in 
booklet form. Mr. Dixon’s paper is reprinted in full and 
the contributors to the discussion include men who have ex- 
pert and _ practical knowledge of the 
connected with lifting tackle of all kinds. 


result has naturally been a great 


safety 


problems 
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COPPER AND 


ARMAMENTS 


British and American Influence in World Output 


By 
D. D. HOWAT, B.Sc., A.Inst.M.M., A.I.C., Ph.D. 


HE vital importance of copper in the armament indus- 
try and in the conduct of modern warfare is not so widely 
recognised as might be expected, although such a phrase as 
‘‘ the mechanised army ”’ is a reminder of the extent to which 
modern engineering practice and technique are employed in 
the construction, equipment and maintenance of the weapons 
of war. 
By tar the greater proportion of the copper produced in 
the world is used in the electrical industry, and for almost 
all the purposes of this industry a high purity metal 1s 


essential. The employment of copper for electrical purposes 


depends entirely on its two most outstanding properties, 
namely its high conductivity and ductility. So far as elec 


trical conductivity is concerned, copper is second only ‘*o 
pure silver, and while it is not so ductile as pure gold, it 1s 


one of the metals which can most easily be drawn into fine 


wire. Electric motors, telephones, wireless transmitters, 
cables and generators 
constitute only some of 


the almost innumerable 
demands for high purity 
copper. 

Copper is also” em 
ployed, although to a 


smaller extent. in_ the 


manufacture of  brasses 
and bronzes for 


valves, 


tubes, 

. >} ] r . ] 
propellers, anc 
for all parts subject to at- 
tack by corrosion. Cupro- 
nickel alloys are used for 
condenser tubes, steam- 
turbine blading and elec 


tric 





elements. 
In the preparation of the 
aluminium-light 


resistance 


alloys 
copper forms an essential 
constituent. Only 4 to <¢ 
per cent. is commonly em 
ployed, but this small 
amount is absolutely necessary to produce the light alloys 
which will stand up under the very severe operating condi. 
tions which prevail in modern motor-car, compression-igni- 
tion and aeroplane engines. It can be said quite truthfully, 
then, that copper is one of the very important sinews of war. 
The truth of this can easily be substantiated by the figures 
for the consumption of the metal in Japan, which has been 
engaged for several vears back, in almost continuous war- 
tare in the Far East. The consumption of copper has risen 
trom 69,000 tons in 1930 to 135,000 tons in 1935 and to 195,000 
tons in 1937. There were 110 copper mines in operation in 
the country in 1932, and large quantities of the metal are 
smelted in the country from home-produced and _ foreign 
but the actual amounts of metal smelted were 68,ooo0 


tons in 1935 and 86,000 tons in 1937, so that the amounts 1m 


ores, 


ported have risen from 67,000 tons in 1935 to 109,000 tons in 
1937. If the severe economic conditions operating in Japan 
are borne in mind then it will be evident that the expansion 
of the imports of one metal by over 40,000 tons would only 
be permitted if the additional 
essential. 


amounts were absolutely 
The consumption of copper in the great countries of the 


world was as follows during 1936 and 1937 (in metric tons) :— 


1936 1937 
U.S.A. 733,900 785,000 
Britain 258,000 305,000 





The copper smelter at Ronnskar, North Sweden. 
of copper are shipped to Germany. : 


1936 1937 
Germany 183,000 205,000 
France 113,000 123,000 
U.S.S.R. 128,000 140,000 
Italy 75,000 65,000 
Japan 127,500 195,000 


The increase in the consumption with the rearmament pro- 
gramme can be noted in the case of Britain, in which a 20 
per cent. increase occurs from 1936 to 1937. The increase 1s 
even more noticeable if the imported amounts are studied, im- 
ports were 287,000 tons in 1936 and rose to 390,000 in 1937. The 
tact that a drop in imports to 354,000 tons occurred in 1938 can 
probably be explained by the gradual accumulation of stocks. 

The sources of copper and the availability of supplies is a 
question of outstanding importance. The largest producer 
ot copper in the world is the U.S.A., where in 1937 out of a 
total production of 2,290,000 tons, 507,000 tons or 35 per cent 
of the worid total The amount of the metal 
exported from the States 
that year was just about 


was recorded. 


300,000 tons. There are 
also large copper deposits 
in South America, located 
at Chuquicamata, 162 
miles north-east’ of 
Antofagasta in Chile, from 
which 406,000 tons or 17 
the 


production was exported 


per cent. of world 
These deposits are owned 
. <3 ° <— . 
by the Chile Mining Co., 
Ltd., which is 
almost 


owned 
entirely by the 
Anaconda Copper Mining 
Co., of the U.S.A. In 1938 
124,000 tons of 
were imported into Britain 
Chile. 


reserves at 


copper 
from The ore 
Varying quantities December, 
1936, were over 1,000 mil- 
lion tons with an average 
of 2.16 per cent. of copper, or over 21 million tons of metal. 
This ore-body which measures 2° miles in length by 2 of a 
width 
the world. 


mile in is the largest single deposit of copper ore in 


In one of a series of monographs of the Resources of the 
British Industries, 
the following statement is made regarding copper: ‘‘ The 
British Empire is only a small contributor to the world sup- 
ply, the production of the U.S.A. alone being about 5 times 
the amount.”’ 


:mpire published by the Federation of 


This was written in 1924 and in the 15 years 
which have elapsed the position has been radically altered, 
for even in 1937, the production of copper from the British 
[Xmpire was over 460,000 tons or just over 20 per cent. of 
the world total, and constituted the second largest quota on 
the list. This phenomenal increase in the production of 
copper within the Empire has been due to the development 
of the copper deposits in Noranda, Quebec, and Flin-Flon, 
Manitoba, and the copper-nickel deposits at Cliff, 
Ontario in Canada, together with the discovery and develop- 
ment of the deposits in Northern Rhodesia. 

These Rhodesian deposits are found in a strip of country 
140 miles wide adjoining the Katanga boundary of Belgian 
Congo. There are 8 commercial deposits which operate as 
three units: The Roan Antelope Copper Mines, Ltd., 
Rhokana Copper Mines, Ltd., and Mufulira Copper Mines, 
Ltd. These deposits are in rather inaccessible country, the 


Copper 








10 


distance to the port of Beira being over 1,700 miles, but roads 
and railways are rapidly being laid, as the properties are 
being extended. Concentrators and smelters are installed at 
each property and smelting began at Roan Antelope in 1931, 
at Rhokana in 1932 and at Mufulira in 1937. The smelter at 
the latter is being extended to a capacity of 96,000 tons 
ot metal a year. The following table gives the copper pro- 
duction at each property for the year 1937-38, the 
and the average copper value of the ores. 


ore reserves 


Copper Ore Reserves. Copper 


Company. smelted. (tons). Content. 
Roan Antelope Copper 0 
Mines, Ltd. 75,253 87,495,099 3.43 
Kthokana Copper Mines, 
Ltd. . | 70,275 117,957,072 3-44 
Mufulira Copper Mines, 
Ltd. 52,430 156,499,000 4.11 


imports to Britain from Northern Rhodesia were 109,000 
ons of copper in 1937 and 89,000 tons in 1938. 
A new 


? 
| 


property is in course of development. It is 


known as Nchanga Consolidated Copper Mines, Ltd., and 





An important stage in the production of copper—the crude 
metal pouring from the converter. 


was formed in March, 1937. It has estimated ore reserves 
of 143,750,000 tons with an average of 4.66 per cent. of copper. 

The production costs at these properties must be about the 
lowest in the world, the cost of producing electrolytic copper 
at Rhokana works out at 2.6d. per lb., a figure which com- 
pares very favourably with 7 to 12 cents, 34 to 6d.) per Ib., 
which is common in American practice. In view of all these 
facts and of the magnitude of the reserves there can be little 
doubt that these deposits will form one of the most important 
sources of copper for many years to come, and it is ver; 
probable that even the colossal figures for the ore reserves 
may be exceeded in the future. 

The provision of supplies of copper adequate for the huge 
armament programme must be a matter of considerable dif- 
ficulty in Germany. The story is going the rounds of the 
two Czech engineers who were reproved in no uncertain tones 
by the German foreman for idling and adduced as the good 
and sufficient reason for their behaviour that they were wait- 
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ing tor the next consignment of copper. Even during the 
Great War Germany experienced very great difticulty in ob- 
taining sufficient supplies of copper and these have not grown 
less with the passing of the years. The only internal source 
of ores are the Mansfield deposits in Central Germany and 
the Rammelsburg mines at Goslar near Hanover. Both are 
quite uneconomic under modern conditions, but both are 
being worked in the drive for autarky. The Mansfield opera 
tions have been heavily State-subsidised for the past 10 years, 
or production would have been impossible. Another source 
of supply is the treatment of ‘‘ burnt pyrites’’ for the ex- 
traction of the copper. Large amounts of cupriferous pyriti 
ores are imported, the sulphur is recovered as sulphur dioxid» 
and used in the manufacture of sulphuric acid and oleum, 
and the residues treated for copper. The amounts of such 
ores imported have risen trom 394,000 tons in 1935 to 546,800 
tons in 1937. The amounts of copper produced from these 
and internally produced ores has risen from 55,700 tons to 
64,500 tons in the same period. The principal sources of 
these pyritic ores are Spain and Norway. From the mines it 
Huelva and Badajoz over 183,000 tons of pyrites were ex- 
ported in 1935, the last year for which figures are available. 
From Norway about 350,000 tons of pyritic ores were exported 
during 1937, and a good deal of this 
Germany. 


was consigned to 

But large quantities of copper are required over and above 
supplies which can be obtained in this way and 167,000 tons 
of copper were imported in 1937. One reason, at least, for 
the pressure which has been brought to bear on Jugoslavia 
by the ‘‘ Axis ’’ in recent months can be found in the fact that 
that country 
such an 


there is exported from about tons of 


copper vear, 


37,000 
amount would form a vegy 
useful addition to the scanty supplies which are available to 
those powers. The operating firm is the Mines de Bor, and 
it is perhaps not without significance that the plant is being 
extended to a capacity of 5,000 tons of metal per month. From 
the Rio Tinto mines in Spain small, but welcome, supplies 
of the metal will also be available under the Nationalist 
Government of Franco. The firm operating at Rio Tinto is 
British, but already the profits have been ‘‘ immobilised ” in 
unconvertible pesetas in Spain, evidently Nationalist Spain 
is going to be aligned with the ‘* Axis’ powers 
resources will no doubt be made available to them. 


per and 


and her 


Less British Copper for Germany 


From Sweden and Finland small supplies of copper can 
also be had. Finland started the production of metal in 1936, 
and in 1937 10,428 tons were smelted. About 
annually exported from Sweden. The most important source 
in Sweden is the copper-gold deposits at Boliden, owned by 
the Boliden Mining Co. A gradually increasing tonnage of 
copper is being exported from their smelter at Ronnskar i 
the north of the Baltic Sea. One country from which Ger- 
many is importing less and less copper and copper manufac- 
tures is Britain. The amounts exported to Germany were 
925,000 cwts. in 1936, 145,000 cwts. in 1937 and 48,778 cwts. 
in 1938. While for the five months up to May 31, 1939, the 
amount is only 3,658 cwts. 

Whatever the position may become in the future, it would 
appear that for the present, and in the event of war in the 
near future, Germany will again experience the same difh 
culty in obtaining adequate supplies of copper as was her 
lot during the last war. 


10,000 tons are 





ae 





Aut of the gases from the zinc smelters of Consolidated 
Mining and Smelting Company of Canada, Ltd., at their Trail 
reduction plant are treated for the recovery of their sulphur 
content. During 1938 two 120-ton American sulphuric acid 
units were put into service and the sulphuric acid capacity is 
now placed at 600 tons of 100 per cent. sulphuric acid daily. 
A third 50-ton reduction unit has been added to the sulphur 
plant, and a fourth centrifuge added to the ammonium sulphate 
plant. The production of sulphur and fertiliser in the chemical 
plants during 1938 was 170,108 tons, as compared with 115,586 
in 1937. 
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Expansion of British Electro-Chemical Industry 


Increased Efficiency of Thermal Power Stations 


HE possibility of further expansion of electrochemical 

and electrometallurgical industries in this country has 
lately received considerable attention, and is well worth 
study from every point of view, both economic and military. 
(In its broadest sense electrochemical includes the metal- 
lurgical divisions, and is to be so understood in the follow- 
ing brief survey.) Under the stimulus of re-armament much 
has been already done in some directions, e.g., some of the 
more important light metals and alloys are now being pro- 
duced in ever increasing quantities, as the recent report 
under the Import Duties Act clearly indicated, such as ferro- 
manganese and spiegeleisen, ferro-tungsten, and other fer- 
rous alloys. Manganese, too, as shown in the latest minerals 
report issued by the Imperial Institute, is being manufac- 
tured here on a much larger scale, under various new and 
interesting processes. But it is considered that there is yet 
plenty of room for further development in these and other 
lines, 


No Reason for Backwardness 


The main point in these suggestions is that the reason 
usually advanced for our supposed backwardness in electro- 
chemical industry, namely, that of almost complete absence 
ot cheap hydro-electric power, is no longer valid or has lost 
much of its cogency, largely due to the remarkable increase 
in efficiency of steam or thermal power stations in recent 
vears; so much so, indeed, that in many cases the balance 
of advantage is now on the side of the thermal station when 
compared with the hydro-electric installation. Broadly speak- 
ing it may be said that many of the best sites for hydro- 
electric power in most countries have been already taken, 
and that the disadvantage of remoteness amounting almost 
to inaccessibility in the matter of raw materials on the one 
hand and markets for the finished products on the. other, 
has become more acute; in the second place, the cost of 
electric power in many electrochemical operations is often a 
comparatively small factor; and in the third place the capital 
costs of a thermal station are, as a ruie, considerably less 
than those of a hydro electric plant, in view of the present 
high efficiency of the former. 


It is worth while to consider these points—at least the 
second and third—a little more in detail, especially if one 
takes fully into account the vital national importance of these 
industries under present world conditions. The cost of elec- 
tricity as a percentage of the selling price of the product has 
been the subject of many statistical studies, and some of the 
latest approximate figures are as follows: 0.5 to 0.9 per cent. 
in the production of cadmium and in the refining of copper, 
nickel, and lead; 1.1 per cent. for ferro-tungsten ; 4 per cent 
for copper extraction; 8-9 per cent. for magnesium (prob 
ably less under the latest methods); 11 per cent. for certain 
important chemicals such as chlorine, caustic soda, and potas- 
sium chlorate; 12 per cent. for ferro-manganese; 13 per cent. 
for aluminium; 17 per cent. for zinc; 18 per cent. for calcium 
carbide; 20 per cent. for ferro-chrome; and 27 per cent, for 
ferro-silicon. 


The third point, that of relative costs of electricity from 
thermal power stations and from hydro-electric sources, has 
also been the subject of elaborate statistical investigation in 
recent years; and the remarkable advance in efficiency of 
thermal or steam power during the last decade needs little 
emphasis at this time. In general terms it may be said that 
the cost of electricity, generated at a thermal station of the 
latest approved type erected at a capital cost of £18 per in- 
stalled kW, is likely to be about the same as that obtained 
from a hydro-electric station erected at a capital cost of £49 
per installed kW. This latter may be considered a com- 


paratively low figure, and could hardly be achieved in Great 
Britain, nor in many places abroad where such stations are 
established. It thus seems legitimate to conclude that a 
modern thermal station can deliver electric power on equal 
terms with, and sometimes on lower terms than, a water- 
power station; and it is not necessary to elaborate certain 
other important advantages, such as easier access to raw 
materials and markets, and no anxiety on the score of water 
shortage. 


It is not, of course, intended here to go to the other ex 
treme and under-rate such advantages as the existence of 
‘‘ white coal ’’ resources may offer; but it does seem reason- 
able to suggest that, even where the percentage cost of elec- 
tricity in the final cost of the product is fairly substantial, a 
case may sometimes be made out for the establishment of an 
electrochemical industry where the only available source of 
electricity is a thermal station; and should provide a further 
outlet for our coal which, after all, still is 
greatest national and natural assets. 


one of our 


Among the various lines along which these suggestions 
could perhaps materialise most fruitfully are certain 
chemicals which to-day more than ever before are continually 
demonstrating the advantages and efficiency of electrolytic 
methods of production, including, for example, chlorine, 
caustic soda, various per-compounds, such as _ hydrogen 
peroxide and the perchlorates, possibly even oxygen and 
hydrogen from electrolysis of water—though here the costs of 
electric power are very high—also several metals and alloys, 
such as aluminium and magnesium and their alloys; and the 
so-called minor metals (sodium, calcium, lithium, beryllium, 
and cerium), ferrous alloys, and abrasives of various kinds. 
Calcium carbide might perhaps be included, but this and 
probably also some of the products enumerated above, are 
already receiving close practical attention. The urgent need 
for the manufacture of these and many other materials at 
home has so long been known and emphasised that it is 
needless to labour the point further. 


Germany’s Great Advance 


One further aspect of the subject that does require the 
strongest emphasis possible is the fact that there is hardly 
any other country that has made greater advance in electro- 
chemical industry in recent years than Germany, and this 
has been achieved not on cheap hydroelectric power but on 
her own coal and lignite resources and efficient thermal! 
power stations. Her production of aluminium alone is now 
150,000 tons per annum, nearly a third of the world’s total, 
as compared with our 25,000 tons. 


= 3 








The Montreal correspondent of The Financial Post 
(Toronto) reports that the Aluminium Company of Canada 
intends to spend $7,000,000 between now and next May on 
the expansion of their plants at Arvida and Shawinigan 
Falls, in Quebec, and at Kingston, in Ontario. The pro- 
gramme will provide not only a new plant for the construc- 
tion of hard alloy, but will increase the ingot capacity of the 
Quebec smelters by 15 per cent., or from somewhat over 
150,000,000 lb, to more than 175,000,000 Ib. annually. 


At Arvida additional smelter or pot rooms are being in- 
stalled for the manufacture of aluminium. This also in- 
volves an increase in bauxite storage facilities. At 
Shawinigan Falls, the smelter is being modernised and new 
pot rooms installed. The Kingston establishment will be 
equipped to manufacture plates, sheets, strip, structural 
shapes, rods, moulding, tubes and other semi-finished forms 
of aluminium alloys. 
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Some Recent Metallurgical Patents 


Lead Alloys 


A lead alloy consists of o.o1-0.1 per cent. calcium, .o1-0.3 
per cent, magnesium, and 99.6-99.98 per cent. lead, Lead in 
quantities 0.03-3 per cent. may be replaced by an equivalent 
amount of one or more of the metals cadmium, mercury, and 
tin. The alloys may be used for making cable sheaths and 
battery grids. (See Specification 499,549 to American Smelt- 
ing and Melting Co.) 


Galvanising Flux 

\ flux for use in galvanising contains aluminium oxide 
together with ammonium chloride, zinc ammonium chloride, 
or zinc chloride. It may also contain one or more other metal 
oxides, vz., lead oxide, stannic oxide, iron oxide, bismuth 
oxide, copper oxide, or cadmium oxide, metallic zinc or alu- 
minium, or zinc-aluminium alloys, fluorine compounds, 
alkali chlorides, and alkali aluminium chlorides. The alu- 
minium oxide may constitute about 1 per cent. by weight of 
the flux. The flux may be used with molten zinc or zinc- 
aluminium baths, or it may be used on the surface of the 
molten lead in a lead-zinc galvanising bath, in which case 
the zinc layer may contain aluminium. 
the flux may be fused on the 


The constituents of 
surface of the bath or may be 
applied to the surfaces of the articles to be coated. Where 
rollers are used to handle the articles, the flux may be used 
to clean the rollers. (See Specification 499,149 to Liban, T.) 


Lead-Refining Processes 

Spent alkali metal hydroxide reagent from caustic-alkali 
lead or lead alloy refining processes is mixed with a limited 
amount of water to form a sludge and treated with calciuin 
hydroxide at a temperature less than 80° C. and preferably 
at room temperature, the solid matter containing oxysalts 
of calcium being removed from the resulting liquor. The 
limited amount of water is preferably insufficient to permit 
sedimentation of metal prill in the sludge and preferably 
not substantially greater than that necessary to dissolve the 
free soda. Metallic prill is removed together with the oxy- 
salts and may be separated later. The oxysalts may be 
smelted with charcoal, sand, and fluorspar to recover the 
metal. The process is applicable to both caustic soda and 
caustic potash. (See Specification 
Lead Co.). 


499,610 to National 
Improving Iron 
To improve the strength and abrasive properties of iron, 
a mixture of 11.32 parts by weight of calcium carbide, 2.66 
of aluminium and one of magnesium or 34 parts of calcium 
carbide, 16 of aluminium and 3 of magnesium is added to 
molten iron preferably in the proportion of five pounds of 
either mixture per ton of metal. For the production from 
ordinary foundry iron mixture of castings giving a tensile 
strength of from 14 to 16 tons per sq. in. or for castings pro- 
duced from high silicon manganiferous pig iron, hamitite 
and scrap and having a tensile strength of 16-19 tons per 
sq. in., the first mixture is used, For the production of 
castings having a tensile strength of 19-22 tons per sq. in. 
or from 20-25 tons per sq. in., the second mixture is used, 
but in the latter case ten pounds of mixture per ton is used. 
See Specification 499,647 to Croft, A.) 


Decarburising Nickel 


Commercial nickel or cobalt containing above o.2 per 
cent. of carbon is decarburised by heating to a temperature 
above 1,000° C. and below the melting point, preferably not 
over 1,300° C., in a non-reducing, preferably an oxidising, 
atmosphere, so that the final product contains less than 0.05 
per cent. of carbon. The final product may be used for the 
production of ferro-alloys which are as free from carbon as 
possible. In an example an alloy produced contains 0.02 per 
cent. of carbon, 49.5 of iron, 5 of copper, 10 of aluminium, 22.5 
of nickel and 13 of cobalt. (See Specification 499,677 to 
Bosch Akt.-Ges., R.) 


Coating Metals 

An artificial patina is formed on copper and its alloys by 
treating the metal, while exposed to air, two or more times 
with one or more chlorine derivatives of sulphur acids, such 
as thionyl chloride, sulphuryl chloride, or chlorosulphonic 
acid. A solution of the chlorine derivatives in a volatile 
solvent such as carbon tetrachloride or benzene may be used, 
and the interval between the treatments is preferably not less 
than a day. The metal treated may be bright or may be 
blackened or partially patinated by previous exposure. (See 
Specification 499,907 to Vernon, W. H. J. and Stroud E. G.) 


Alloys 


A hard alloy for tools, dies, ignition contacts, and other 
purposes consists of tungsten carbide containing up to 2.5 
per cent. of vanadium carbide, with or without titanium car- 
bide, and a bonding medium consisting of an alloy of 
vanadium, with one or more lower melting point metals such 
as cobalt, nickel, iron, or manganese. The alloy may be 
made by adding to a mixture of ammonium vanadate, 
titanium oxide, and tungsten sufficient carbon to reduce the 
compounds and to form the required carbides of titanium, 
vanadium, and tungsten, and heating in hydrogen at 
1,800° C.; the product is powdered, reheated at _ 1,800- 
2,000° C., mixed with vanadium powder or canadium com- 
pounds and an oxide of a metal such as cobalt, and reduced 
in hydrogen at 350-4009 C. The resulting alloy is ground and 
ball-milled and the powder is pressed to the desired shapes 
and sintered. The powder before pressing may be mixed 
with diamond dust and formed into grinding wheels, drills 
and the like. (See Specification 499,789 to Laise, C. A., and 
Rogers, M. F.) 








NICKEL AMALGAM 

In Bull. Soc. Chim. de France (1939, 5, 864-6), J. Bougault 
and others point out that nickel, even when pulverised and 
however long and vigorously stirred, does not amalgamate 
with mercury. Referring to the work of previous investiga- 
tors, dating back to that of Béttger in 1834, they find that 
this amalgamation has been effected in various indirect ways, 
such as that of W. Ramsey by electrolysis of a solution of 
nickelous chloride with a mercury cathode. More recently 
J]. Aubry (Bull. Soc. Chim. 1937, 1,074) reported the direct 
formatign of nickel-mercury amalgam, using Raney nickel. 
The prior methods referred to appear to have one charac- 
teristic in common: the presence of nascent hydrogen. 

The present authors have undertaken experiments to see it 
hydrogen from another source would be equally effective, and 
have found that it is sufficient to treat the nickel with fairly 
strong acid, such as hydrochloric or dilute sulphuric, in the 
presence of mercury, and stirring, Amalgamation is thus 
readily accomplished. A small quantity of acid is sufficient ; 
the nickel progressively disappears, and the mass becomes 
homogeneous, and of a density more or less great according 
to the proportion of nickel present. Amalgams were pre- 
pared with nickel content varying from 1o per cent. to 80 
per cent. Hydrogen appears to play the role of catalyst, but 
has to be present in a certain condition. The nickel amal- 
gams are a brilliant white when freshly prepared, and so 
long as they are kept under water or otherwise out of con- 
tact with air, but on exposure to air they slowly oxidise. This 
is much the more rapid with hydrogen peroxide, as one would 
expect, and this agent is rapidly and violently decomposed. 
If stronger acid is used the amalgams retain some hydrogen 
which disappears under -vacuum with considerable swelling of 
the mass. Again, if the amalgam is heated or distilled in 
vacuum, and the mercury thus released is allowed to fali 
back on to the residue, it combines immediately therewith to 
reform the amalgam. The nickel separated in this way by 
distillation is not pyrophoric, and differs an this respect from 
nickel obtained by distillation of amalgams prepared from 
Raney nickel. 
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Current Topics 


Steel Exhibits at New York 

Steel exhibits at the World’s Fair at New York show 
that the development of high tensile stainless steel is fur- 
nishing a new engineering material for the railway and 
aviation industries, with great beneficial effect in the 
matter of design, performance and operating expense. 
New alloy steels for high temperature service are assist- 
ing in attaining lnigh efficiencies in steam power plants 
and also providing efficient equipment for the refining 
of petroleum and for other processes in the chemical 
industries. further progress is seen in the develop- 
ment of high quality deep drawn steel sheets having 
high resistance to atmospheric corrosion and high ten- 
sile strength, and which are easily workable 
weldable. 


and 


Recent developments of the Bethlehem Steel Cor- 
poration include a process of controlled cooling for 
rails, which gives almost complete assurance against 
that extremely dangerous type of rail failure known as 
the transverse fissure. The Bethanizing process of elec- 
trolytically applying a zinc coating to wire has now 
been extended to the zinc coating of sheets The 
Fansteel Metallurgical Corporation has perfected the 


adoption of tantalum for heating, cooling and con- 
densing equipment in industrial processes where 


hydrochloric acid, hydrobromic acid and bromine are 
handled. The Republic Steel Corporation reports ad- 
vances in the production of tinplate by the cold reduc- 
tion process. The Inland Steel Company has found 
that both carbon and alloy steels can be machined 30 
io 50 per cent. faster following the controlled addition 
of small quantities of lead. A new nickel-copper high 
tensile steel has been introduced by the Youngstown 
Steel and Tube Company, and General Motors Cor- 
poration have a new quick process malleable 1ron which 
a'lows a wider use of malleable castings. 


Aluminium in Germany 


Progress continues to be made in Germany in the 
substitution of aluminium for heavy metals. From 


19034 to 1938 about 92 per cent. of the high tension 
cables installed in Germany were made of aluminium, 
whereas from 1927 to 1933 about 600 per cent. were 
imade of copper. The Eloxal plating process has made 
aluminium useful in many ways in the building indus- 
try; very pure metal treated by this process was used 
for reflectors. The development of arc welding for 
aluminium and its alloys is said to have more than 
doubled the use of welding electrodes in 1938. The 
welding process was applied successfully to the con- 
struction of light metal rail cars for the first time in 
1938. Expansions in the motor car and aircraft 1n- 
dustries also greatly increased the demand for alumin- 
ium. Statistics which have been made available show 
the extent to which the substitution of aluminium for 
other non-ferrous metals is taking place. In 1933, for 
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instance, the consumption of aluminium 
was 17 per cent. of the total for non-ferrous metals 
which included aluminium, copper, lead, zinc and tin; 
in 1937 this figure had increased to 36 per cent. Com- 
paring the same years, the consumption of copper de- 
creased from 35 per cent. of the total to 26 per cent. ; 
lead decreased from 17 per cent. to 14 per cent.; zinc 
from 28 to 23 per cent. ; and tin from 3 to I per cent. 

Output of aluminium in Germany reached 165, 700 
metric tons 1n 1938, as sananiied with 131,000 tons in 
1937, and only 19,000 tons in 1933. In other words, 
in 1938 Germany became the leading aluminium pro- 
ducer in the world, the United States taking second 
place with an output of only 131,000 metric tons. 
Despite this increase, however, it was still not possible 
for Germany to meet all requirements and about 15,000 
tons of raw metal and over 4,000 tons of scrap had to 
be imported. The largest Sas of the imported 
raw metal came from C ‘anada (5,800 tons) and Switzer- 
land (3,400 tons); Britain was the chief source of scrap 
2,300 tons). Increased production ir Germany was 
due in no inconsiderable degree to the completion of 
the new aluminium plant and smelter at Lunen, West- 
phalia, which belongs to the Vereinigte Aluminium 
Werke A.-G. These Lippe Works came into produc- 
tion late in 1938, during which year the Vereinigte 
Aluminium Werke invested nearly 54 million marks in 
new plant and equipment, a proportion of which 
was for the Lippe Works and for the enlargement of 
the smelter at as well as the construction of a 
new plant for sroduci ing alumina from clays of German 
origin. 


Germany 


Toging, 


Welding Research 

The second progress report of the Research Com- 
mittee of the Institute of Welding shows the stage 
which has been reached in the organisation of a general 
programme of research on welding after two years of 
intensive work. It is stated that a considerable 
amount of work has been undertaken in connection 
with the weldability of ferrous metals. A list of high 
tensile steels classified in order of their tensile strength, 
including the more important steels produced at home 
and abroad, has been prepared, and separate panels 
have been formed to investigate the behaviour of steels 
suitable for use in a structural capacity and those for 
use in the making of pressure equipment. As a result 
of this work it is hoped to ascertain the intiuence of 
the various alloying elements used in the stecls under 
the conditions of temperature which exist, with a view 
to allowing specifications to be prepared for limiting 
the alloying elements or defining the limits of welding 
procedure. necessary to produce satisfactory results 
with steels of given composition. 

A programme of investigation on alloy steels has 
been drawn up following an exchange of the views of 
users and producers of steels of this type. Informa- 
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tion on the welding of cast iron has been prepared by 
the British Cast Iron Research Association. Question- 
naires have been circulated to firms who have adopted 
cast iron welding, and a summary of the difficulties 
present in this process at the present time has been pre- 
pared. Two further panels have been appointed to 
deal with problems such as electrodes, welding pro- 
cedures and oxygen acetylene cutting, because these 
matters require consideration in addition to the metal- 
lurgical problems inherent in the effect of heating and 
cooling on the physical properties of steel. An ad- 
visory panel has also been formed to consider in 
parallel with other investigations the effect of gas weld- 
ing and gas cutting for various steels. 

Resistance welding appears to be receiving ever 
wider application in industry. it has made possible 
the fabrication of many similar and dissimilar metals, 
forgings and stampings, into finished products of 
great strength combined with lightness and symmetry, 
at a speed unequalled by the use of any other process. 
Notwithstanding its great progress, however, as seen 
during the last few years, a number of problems still 
remain unsolved. So far insufficient information is 
available for a code of practice to be put in hand, so 
that pressures, currents and timing for a particular 
purpose can be accurately specified. 


Gallium Metal 


Germany now claims to possess a world monopoly 
for the production of gallium, which finds use chiefly 
as a backing for mirrors and as an alloy for dental 
fillings, but also has qualities making it especially re- 
sistant to chemical influences. It is said that Germany 
is the only country in the world where comparatively 
large quantities of the metal are produced upon an 
industrial basis. The annual production in Germany 
now amounts to about 50 kilograms, with the price at 
Rm. 10 per gram. The producers are the Vereinigten 
Chemischen Fabriken, at Leopoldshall, in the province 
of Anhalt, which is not very far from the Mansfeld 
copper mines—the chief domestic source of sundry 
minor smelter by-products of which gallium is only 
one. In the United States zinc residues were used 
as the source of production of gallium on a laboratory 
scale; the ashes from certain types of coal were investi- 
gated in England, but only in Germany has extraction 
reached a fairly substantial scale. 


Pouring Temperature and Heat Treatment 


THE effect of a change in pouring temperature re- 
ceives attention in some notes on the heat treatment of 
non-ferrous metals and alloys which W. E. Barker con- 
tributes to the July issue of Meat Treating and 
For ging. It is pointed out that high pouring tempera- 
ture in general permits excessive grain growth in the 
alloy during the period of cooling in the mould. The 
lengthened time of cooling also permits undue segre- 
gation of impurities in the metal at the grain 
boundaries, and the result is a lowering of the tensile 
strength and ductility of metal which has been poured 
at a high temperature as contrasted with the better 
physical properties obtained when metal is poured at a 
lower temperature. 

In obtaining the maximum physical properties it is 
necessary to work in a temperature range where small 
variations bring about considerable effects, and there- 
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fore close temperature control—which can be obtained 
only by the use of proper pyrometers—js necessary. 
Where castings of a similar nature are required the 
most suitable casting temperature must be found by 
experiment. The internal structure of the cast is de- 
pendent upon the temperature at which the alloy is 
poured and the speed at which cooling takes place. A 
combination of high casting temperature with slow 
cooling results in a casting possessing the minimum 
physical properties, or, in other words, a casting of 
poor quality. If the correct casting temperature 1s 
employed and rapid cooling is secured by the intro- 
duction of chills, improved physical properties are ob- 
tained. Gunmetals which have been cast under ideal 
conditions usually respond with an inprovement in 
physical properties if subjected to a definite tempera- 
ture—governed somewhat by the composition—for a 
calculated period of time. If, however, the grain 
structure in the original cast is not of the correct type, 
owing to incorrect pouring temperature or incorrect 
cooling conditions, the casting will benefit very little 
from the annealing operation. To remedy this the 
casting should be remelted and recast. 

The upper limit to which gunmetal can be heated 
with safety and handled in the hot state 1s about 
500° C. Temperatures much above this point pro- 
duce a rapid loss in tensile strength, and if sufficiently 
high—say 800 to 900° C.—the loss of strength 1s so 
marked that a blow from a hammer is quite sufficient 
to fracture a large casting. It is because of this pro- 
perty of ‘‘ hot shortness ’’ that it is not commercially 
possible to produce rods or sheets of gunmetal com- 
position by the use of hot fabrication processes such as 
extrusion or hot rolling. 


Constitution of Nickel-Iron Alloys 


A recent report from the University of Wales (PAzlo- 
sophical Magazine, 1939, 27, 614) relates to a study of 
the alpha and gamma phases of the nickel-iron equili- 
brium diagram and covers investigation at tempera- 
tures not exceeding 1,000° C. The alloys were ex- 
amined by X-ray methods in powder form, a special 
type of camera being devised for the purpose. The 
alloys used contained up to about 60 per cent. of 
nickel, and they were initially prepared in ingot form 
in two conditions of heat treatment, viz., after anneal- 
ing for 12 hours at 1,000° C, and water quenching, 
and after annealing for 19 hours at 1,000° C, and cool- 
ing to room temperature over an interval of 39 days. 
Powder samples from these ingots were then subjected 
to varying forms of heat treatment and the location of 
boundaries was studied. As a result of their work, 
E. A. Owen and A. H. Sully have proposed an equill- 
brium diagram in which the alpha boundary 1s con- 
sidered to be fairly definitely established, but they are 
of opinion that it may be necessary to move the gamma 
boundary further towards the nickel end of the 
diagram. 

The results put forward vary from previous dia- 
grams in at least two respects. First, the alpha 
boundary shows a maximum solubility of nickel in iron 
at about 400° C., with solubility gradually decreasing 
at lower temperatures, and secondly, the slope of the 
camma boundary below 500° C. is smaller than in any 
other diagrams proposed, that is, the increase 1m solu- 
bility of iron in nickel with rise of temperature 1s 
greater than that previously found. 
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OXIDE FILMS ON ALUMINIUM 


Some Physical Characteristics 


By 


N. D. PULLEN 


HE fact that the surface of a piece of aluminium becomes 

covered with a relatively thick oxide film when im- 
mersed as an anode in a suitable electrolyte under an applied 
k.M.F. is well known. It is well known that the 
colour, texture, etc., of the film varies depending upon the 
particular electrolyte and conditions used. It is the object 
of this paper to deal with one or two of the chief physical 
characteristics of such films and the extent of the variations 
which have been found. 

The composition of the film has been the subject of several 
papers and the rather contradictory views expressed indicate 
that the problem is more complex than it appears. Part of 
the trouble probably lies in the looseness of expression, such 
as, for instance, the term y alumina, which might be an 
oxide or a hydrate. It might be mentioned here that there 
are four different and well-defined aluminium hydrates, the 
a and § monohydrates, and the a and # trihydrates; there 
are also the recognised crystalline oxides, the @ and the y 
oxide. The former oxide is formed at temperatures over 
about goo® C., but is stable at ordinary temperatures. The 
y oxide is the more usual form and is that obtained on the 
surface of molten aluminium. The fact that these different 
forms of alumina are known to exist does not simplify mat- 
ters, particularly as, in addition to the recognised ones, very 
many more have at various times been claimed. 

As a part of certain research work undertaken at Warring 
ton an investigation was made into the structure and com- 
position of films produced in the three main electrolytes, i.e., 
chromic, sulphuric and oxalic acids, more particularly with 
reference to the effect of hydration either by short immersion 
in boiling water or prolonged immersion in cold. 

For this purpose specimens were prepared from _ super- 
purity foil held in a framework of aluminium tape, The 
conditions of treatment were standard, except that the time 
was prolonged until portions of the foil were completely 
converted to anodic film. 


also 


Structure of the Films by X-Rays 


X-ray examination of the as-formed films showed an ap.- 
parently amorphous state in each case, that is to say, the 
crystals were too small to give a pattern. Nor was it possible 
to confirm the presence of the anhydrous y oxide. There is 
some evidence to show that chromic acid films as formed, 
although showing no structure by X-rays, are practically 
anhydrous alumina, while the anodic films normally pre- 
pared in oxalic acid and sulphuric acid contain approximately 
one molecule water per molecule of Al,O,. The films are, 
however, hygroscopic and of variable composition. When 
strongly heated to temperature of the order of 600° C., a 
strong y—Al,O, pattern can be obtained from these films. 

After boiling in distilled water a marked change takes place 
in both chromic and oxalic films, since X-rays now show a 
distinct crystalline structure; with sulphuric films, however, 
there is little difference in the diffraction patterns taken 
before and after boiling and a much more drastic treatment 
is necessary before it becomes evident that some change has 
occurred. 

On comparing these patterns with known and calculated 
patterns for a and y Al,O,, it was evident that they did not 
agree with either, but they were found to agree with patterns 
given by Edwards and Tosterud, which they claim to be a 
monohydrate. 

If such films are ignited and the loss in weight calculated 
as water, results are obtained which correspond to a dihydrate 


* From a paper read before the Electrodepositors’ Technical 
Society. 


form, although there is some doubt as to the existence of this 
torm. It was at one time claimed that bauxite, the naturally 
occurring form of alumina, was an aluminium dihydrate, but 
Opinion now regards this mineral as being usually a mixture 
of the trihydrate and monohydrate. 

These results were confirmed by the chemical analysis of 
films produced in pure chromic acid solution (3 per cent.) 
since, beyond aluminium oxide and water, nothing was found 
except a small quantity of a chromium compound equivalent 
to rather less than o.1 per cent. It is suggested therefore 
that this film, when boiled, consists of a@ monohydrate plus 
an extra molecule of water held in the lattice, this water 
being contaminated with small quantities of chromium. 

Similar results were obtained with oxalic and sulphuric 
acid films except that the degree of contamination was much 
higher. Oxalic acid films appear to contain about 3 per cent 
oxalic acid and sulphuric films about 13 per cent, SO;, both 
probably present as adsorbed basic compounds. 

These remarks apply to freshly formed films after boiling 
in distilled water. Further work is now in hand on the 
composition of films as formed, but we are experiencing 
some difficulty in washing away the last traces of adhering 
electrolyte without altering the crystalline structure. 


Flexibility of Anodic Films 


The question of the flexibility of anodic films is one which 
frequently crops up, particularly in connection with the 
treatment of material which required subsequent deformation, 
such as spinning, bending or pressing, and it was with the 
object of investigating the extent to which anodically treated 
aluminium sheet could be bent without damage to the film 
that certain tests were put in'hand. The principle of the 
tests was the measurement of the minimum radius of curva- 
ture at which crazing (or cracking) of the film just took place 
and a special former has been designed to do this. It was 
possible to show, as would logically be expected, that the 
apparent flexibility of anodic films diminished rapidly with 
increasing film thickness, the variation being exponential in 
form and not linear. Thin films thus can withstand a greater 
degree of bending than thick, the effect being partly due to 
the obvious fact that the outer layers of a thick film have to 
stretch more when the treated metal sample is bent than 
those of thin films. The apparent flexibility also varies with 
gauge of metal; given films being more flexible on thin 
gauge metal than on thick, and this factor has also to be con- 
sidered in conjunction with the type of film itself and its 
film thickness. 

The variation of the apparent flexibility of a particular film 
type, as measured by the radius of curvature at the bend 
where crazing just occurs, can be related to the film thick- 
ness by a useful empirical relationship which can serve as a 
measure for comparing the flexibility of the various films 
This may be expressed in the form: 

Flexibility Index = R 108 * 

where R = radius of curvature and x = film thickness in 
inches. This relationship holds well for a wide range of film 
thicknesses on metal of the same gauge. If logarithms to the 
base 10 are used, this index is readily shown to be the film 
thickness which would theoretically craze when bent round 
a radius of 10 inches, using a standard gauge of metal, and 
thus provides a useful measure for comparing the flexibility 
of various films. 


It can also be shown that the use of alternating, where 
possible, in place of direct current, as well as somewhat 
higher bath temperatures, favours more flexible films. Of 

o ) 
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those films tested, comparing equal thickness, the oxalic A.C. 
and chromic acid films were the most flexible, while sulphuric 
acid and oxalic acid D.C. films the least flexible. 

The actual amount of stretching or elongation which 
anodic films can withstand is difficult to measure directly. 
but it is about 0.3—o.4 per cent. This value may be obtained 
both by direct measurement under special conditions and by 
indirect means from the radius of curvature required to 

d 
—— (E = elonga 
2R 
= gauge of metal, R = radius of curvature at bend). 
This relationship may also be used to compare anodic films 
on metal of different gauges. 

Hardness and flexibility are generally incompatible and 
films treated for maximum hardness have poor flexibility ana 
vice versa. Actually, the ‘‘ hardness ”’ of an anodic film has 
not yet been adequately defined, and practically all methods 
of its measurement are really wear-resistance or abrasion 
methods. Since anodic films are usually much 
harder than the aluminium base, normal indentation methods 
of hardness 


crack the film using the relationship E = 


tion. d 


resistance 


measurement are useless or misleading and 
scratch methods are also generally unsatisfactory, the tend 
ency being to crush the film and furrow the underlying metal. 

The wear-resistance methods employed for hardness test- 
ing of anodic films vary greatly. They may utilise the 
abrasive power of small grinding wheels, or of a sand jet, 
although modified scratch methods are also used. In all 
cases the results are more or less purely empirical and only 
useful for comparative purposes. It is actually possible to 
prepare films so hard that they can only be scratched with 
difficulty, if at all, by a steel point. 

The use of direct current, low treatment temperatures, high 
electrolyte concentration and moderately thick films favour 


maximum hardness. Cold sulphuric acid and oxalic acid 
electrolytes normally give the hardest films. 


With increasing use of anodised aluminium for electrical 
purposes, knowledge of the electrical breakdown character- 
istics of anodic films becomes of more importance. 


Thick anodic films have, as would be expected, higher 
electrical breakdown voltage than thin, and over the normal 
range of film thickness, viz., .oo5—.oz mm., the variation is 
practically linear, being of the general form :—Breakdown 
A + bx, where A and b are constants and ¥ is the 
film thickness (in thousandths of a mm.) For very thin films, 
however, the linear relationship between breakdown voltage 
and film thickness does not hold, becoming exponential in 
form. For small values of x, A in the above equation should 


voltage = 


be replaced by the expression Aex which approximates in 

value to A as x increases, the effect being that the breakdown 
voltage increases rapidly for small increases in film thickness 
when the total thickness is small (less than about .oo5 mm.). 


The value for the breakdown voltage of films is influenced 
to some extent by the nature of the film and its mode of treat- 
ment and water content, but there is not a great deal of dil- 
ference between anodic films of the same thickness and sim1- 
lar after-treatments. Breakdown values of over 1,000 volts 
for individual films are readily obtained on plain films. The 
breakdown voltage per mm, for normal films of average film 
thickness is of the order of 30,000 volts and by special im- 
pregnation, e.g., after treatments with special oils or resins 
etc., this figure can be greatly increased. 


Anodised aluminium has the important advantages from 
an electrical point of view of a light compact insulation which 
is resistant to heat, up to almost the melting 
aluminium itself. 


point of 














Electro-Forming With Iron 
The New Ekko Process 


N /ndustrial and Engineering Chemistry (News Edition) 

of July 20, 1939, an interesting illustrated account is given 
of the process evolved by the U.S. Rubber Co., of Detroit, 
for electroplating or -forming in iron, which is the subject of 
several pending patent applications. It is essentially a 
method of duplicating or preparing moulds, patterns, copies, 
and exact replicas of a great variety of objects. In some 
cases where it is desired to make exact duplicates of existing 
moulds a pattern is prepared from the mould, preferably of 
suitable metal such as Cerrobase—a bismuth-lead alloy of 
m.p. 255° F. non-shrinking—manufactured by the Cerro de 
Pasco Copper Corporation. This is then plated with iron. 
The thickness of the deposited iron depends on the varying 
needs and conditions, but very often it need not be more than 
0.375 in., and this takes two weeks for deposition, a period 
which compares favourably with that required for engraving 
a complicated design, especially if it be remembered that 
several articles can be placed in the plating tank at once. 

The iron solution which has been developed by the com- 
pany has unusually good throwing power so that models or 
patterns of very irregular shape can be dealt with, though 
very deep recesses may need special treatment. The method 
is specially effective in the reproduction of fine detail, and the 
deposited metal follows the pattern so perfectly that it has 
been possible, for example, to make an iron phonograph record 
of high quality musical reproduction; or a diffraction grating 
with 7,400 lines to the inch. It is clear, of course, that intri- 
cacy of detail has little bearing on the cost in a process of 
this kind. The qualities of the deposited iron as to hardness, 
tensile strength, purity, heat treatment, hardening, etc., are 
described. Its high heat conductivity is a valuable charac- 
teristic where rapid heat transfer is desired. Various methods 


of backing or framing the mould for use may be applied, and 
different materials used for this purpose, Babbit 
metal, aluminium, plaster of paris, etc. 

The method was originally intended for the provision of 
motor tyre moulds,-and the method in this case is briefly as 
follows: from the standard tyre mould which it is desired to 
duplicate a rubber pattern is prepared and is rendered con. 
ductive by dusting over with graphite. It is then placed in 
the electro-forming tank, and when the desired metal thick- 
ness has been formed on the pattern it is removed and separ- 
ated from the rubber mould, cleaned and smoothed, and 
finally welded into a heavy backing or case ready for use. The 
method has now been extended to several other uses. 

Probably its most remarkable application is in the produc- 
tion of dies or moulds in which a photographic likeness can 
be transferred to iron. 


such as 


This involves the application of an 
intermediate photographic process recently developed by Ford 
Ceramic Arts Inc., of Columbus, Ohio, whereby it is possible 
to transform a photograph or negative into a three-dimen- 
sional relief where the shadows in the original picture will 
appear as depressions while the high lights will be raised. 
From the plaster casts produced iron moulds or plates can 
be made in which the photographic likeness of the original 
can be obtained. It is not, however, limited to photographs 
of people or scenes but can be used to transfer designs in 
black and white to a corresponding relief and thence to a 
mould or embossing plate. Owing to the inclusion of the 
photographic stage in the operations there is no difficulty pre- 
sented in regard to enlargement or reduction, and the same 
design may be produced in a whole series of different sizes, 
as in a set of artistically designed plates or dishes of varying 
diameter. 
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Lanthanum and Its Compounds 
Production and Application 


N the production of cerium and thorium or their oxides 

from monazite sand, lanthanum oxide is also produced in 
fairly considerable amount but hitherto there appears to have 
been insufhcient commercial demand for this particular rare 
metal either as such or in the form of oxide or other com- 
pounds. About a year ago the Auergesellschaft, of Berlin, 
announced a prize competition, in which the prizes would 
amount to about 10,000 Rm., one of the objects of which was 
to discover suitable commercial uses for lanthanum and its 
oxide. The competition closed in June last but the results 
have not yet been published. The German firm in question, 
who, among other things, are makers of the well-known 
Welsbach lamps, have drawn attention to a few small uses 
of this rare metal, including its possible use in alloys (e.g., 
Caneri’s work in this field), but a much wider industrial 
utilisation is desired. At the same time Weibke (in Zeit, f. 
Llektrochem., |july, 1939) has described a new method for 
the production of lanthanum by electrolysis of the chloride, 
to which further reference is made herein. The Auer Com- 
pany would prefer that the new uses should be for lanthanum 
or its oxide in conjunction with praesodymium and _ neody- 
mium or oxides, with which it is usually associated, as this 
would avoid final separation of the lanthanum, but new uses 
for the latter alone would be welcomed. 

Among the applications already found for this material 
may be mentioned, as the most important, its inclusion as a 
constituent in ceramic glazes, optical glasses, opacifiers, and 
for weighting silk and rayon. Some work has been done on 
the addition of lanthanum compounds to the carbons of arc 
lamps to improve the lighting efhciency, but the amounts so 
used are very small. A certain amount of research has also 
been carried out with lanthanum compounds in the biological 
held, but from the industrial point of view probably the 
greatest interest would be the use of lanthanum or compounds 
in alloys or as catalytic agents, as in the production of hydro- 
cyanic acid from carbon monoxide and ammonia, or in the 
decomposition of alcohols. In B.P. No. 339,961 Freedman 


) 


has proposed the use of lanthanum oxide as a “ getter 
(adsorbent of residual gas) in radio valves and the like. 
Caneri’s work on lanthanum in alloys with lead, tin, thal- 
lium, silver, copper, or gold (Metallurgia (Ital.), 1931, 23, 
$03-23) was of some interest and promise, but further study 
in this direction is desirable. Combined with aluminium 
and/or other metals it has been used for pistons and cylinders, 
and amalgams have been prepared with mercury. A large 
number of compounds of lanthanum, both organic and in- 
organic, have also been prepared, but the field of use so far 
has been very limited. 

In his paper on the preparation of the metal from lanthanum 
chloride by electrolysis, Weibke states that he is mainly inter- 
ested in its solubility in aluminium and magnesium and the 
effect thereof on the hardness of alloys of these metals. 
Various methods have been tried for the production of metals 
from cerium ores, such as Wohler’s potassium method im- 
proved by Zintl and Neumayr, and the mercury amalgam 
process used by Meintz and others. But these present cer- 
tain difficulties, and electrolysis of the pure lanthanum chlor- 
ide has been adopted in the present case. The chloride was 
first dissolved in hydrochloric acid with addition of ammo- 
nium chloride, the solution evaporated, the residue ground to 
powder, and most of the ammonium chloride driven off by 
heating. A suitable melt for electrolysis was formed by add- 
ing 3.75 g. of potassium chloride and 0.25 g. of calcium 
fluoride per gram of lanthanum chloride; or, in other words, 
the mixture contained 27.4 per cent. of lanthanum chloride, 
68.0 per cent. of potassium chloride, and 4.6 per cent. calcium 
fluoride. ‘This was heated in a furnace at a temperature of 
980° to 1,010° C. and electrolysed. From a series of tests, 
using current densities of 4 or 7 amps. per sq. centimetre 
respectively, temperatures varying between the narrow limits 
above mentioned, and amp.-hours of varying length, it was 
concluded that the optimum conditions are 7A/cm.’, 1,000° 
temperature and time 25 amp.-hours. The lanthanum was 
of 99.86 per cent. purity in an assay with hydrochloric acid. 








Some Recent Metallurgical Patents 


Extracting Metals 


Metals, e.g., aluminium, beryllium, cadmium, calcium, 
barium, strontium, magnesium, copper, tin, sodium, potas- 
sium, and zinc are recovered from dilute liquid metal amal- 
gams by cooling the latter to a temperature sufficiently low 
to precipitate a solid concentrated amalgam which is separ- 
ated from the liquid mercury. ‘The concentrated amalgam 
may be used as a reducing agent, may be decomposed by 
heat, and/or, in case of amalgams of alkali-metals, by treat- 
ment with substances such as magnesium or alkaline-earth 
metals as described in Specification 505,097, the mixture being 
preferably rendered liquid by the addition of molten alkali 
metal, and the alkaline earth or other treating metal being 
recovered for further use by distillation of the mercury. The 
dilute amalgam may be produced by the electrolysis of a 
metallic salt using a cathode of mercury as in Specification 
491,879, or of an amalgam which may be such as to provide 
a dilute mixed amalgam. The electrolysis may be carried 
out at a temperature of 60° to 80° C. or at higher tempera- 
tures produced by operating the cell under pressure. The 
amalgam so produced may be cooled to 10° to 30° C. and 
the separation of the concentrated amalgam is effected by 
filtration followed by pressing, the mercury being returned for 
use as a cathode. (See Specification 505,111 to Du Pont de 
Nemours and Co., E.I.) 


Alloys 
A pre-alloy, 4 to 12 per cent. of which may be mixed with 
magnesium or its alloys, consists of 33 to 40 per cent. of 


aluminium, 23.5 to 16.5 per cent. of zinc, 17.5 to 14.5 per 
cent. of copper, 3 to 6 per cent. of manganese, 1 to 3 per 


cent. of nickel, 6 to 4 per cent. of cobalt, 0.5 to 0.9 per cent. 
of chromium, 0.5 to 0.1 per cent. of molybdenum, and 15 per 
cent. of magnesium. (See Specification 505,456 to F, Christen.) 


Alloys : Heat-Treatment 

Nitrogen-containing high chromium iron alloys containing 
20 to 35 per cent. of chromium are heat-treated by heating 
at 1,050° to 1,300° C, for a suitable period, e.g., } to 2 hours 
and then rapidly cooling or quenching. ‘The alloy prefer- 
ably contains 22.5 to 28.0 per cent. of chromium and the nitro- 
gen content is 1-50th to 1-200th, and preferably 1-100th, cf 
the chromium content. The alloy may also contain 0.5 to 
2.0 per cent. of nickel. The'alloy may be prepared by melt- 
ing commercial ferro-chromium which has been treated in 
small batches at 1,200° to 1,400° C. for about 2 hours in an 
atmosphere of nitrogen melted and cast, with non-nitrogen 
treated ferro-chromium and low carkon and/or com- 
mercially pure iron. The resulting alloy is deoxidised with 
manganese before casting. (See Specification 505,251 to 
E. W. Colbeck and Imperial Chemical Industries, Ltd.) 


steel 
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Extracting Alkali-Metals 


Alkali-metals, e.g., sodium, are produced by electrolysing 
an aqueous solution of an alkali-metal salt, e.g., sodium 
carbonate or halide, with a mercury cathode, distilling the 
resulting amalgam to produce an alkali-metal containing a 
small amount of mercury as impurity, subjecting the impure 
alkali-metal at a temperature above its melting point to the 
action of an alkaline-earth metal (including magnesium) and 
separating, e.g., by filtering, settling, or centrifuging, solid 
mercury-containing material from the melt. The electrolysis 
may be carried out as described in Specification 491,879, the 
treatment with alkaline earth metal may take place in the 
presence of alkali-metal and the distillation may be carried 
out under reduced pressure and in two stages, the first of 
which is such as to yield as residue a solid amalgam. The 
alkaline earth metal should be in finely-divided form, such 
as that produced by cooling to 100° to 120° C. a solution of 
the metal in alkali-metal made at 500° to 700° C, the precipi- 
tated metal being used either after filtering or in the form of a 
mixture with the alkali-metal. The alkaline earth metal 
should be agitated for 1 to 10 minutes with the dilute amal- 
gam at 200° to 300° C. and in amount equal to 3 to 5 times 
the amount of mercury present, and, if desired, in the pre- 
sence of alkali metal in such proportions that the mixture 
contains 50 to 75 per cent. of alkali metal, the mixture being 
then cooled to 100° to 200° C. and the alkali-metal obtained 
as filtrate. The precipitate will consist of a mixture of 
alkaline-earth metal, mercury and alkali-metal, which after 
distillation of the mercury, may be used for the treatment of 
further quantities of alkali-metal amalgams. (See Specifica- 
tion 505,112 to Du Pont de Nemours and Co., E.1.) 


Treating Ores 


Materials containing sulphide or iron, e.g., mattes, flotation 
concentrates comprising pyrites or pyrrhotite, etc.., are re- 
acted in suspension with sulphur dioxide at a temperature 
above the melting point of the sulphide whereby to produce 
iron oxide which is collected in solid state or as a molten bath. 
Thus, the finely divided sulphide material may be dispersed 
in a stream of oxidising gas, preferably oxygen or oxygen- 
enriched air, the amount of oxygen supplied being sufficient 
for oxidation of only part of the sulphur of the sulphide, and 
then in the absence of free oxygen, the sulphur dioxide formed 
or previously contained in the gas is reacted with the molten 
sulphide. Melting of the sulphide may be started by the heat 
of oxidation of the part of the sulphur, but the oxidising 
gas and the sulphide material are preferably preheated, and 
the temperature may also be regulated by burning powdered 
coal, sulphur, carbon monoxide, producer or fuel gas, etc. 
When the sulphur dioxide reacting with the sulphide is pro- 
duced separately outside the reaction tower, it and the sul- 
phide material must be preheated. As more particularly 
described, crushed pyrites or pyrrhotite and additional] com- 
bustible material are injected with the oxidising gas into the 
furnace. When the iron oxide is to be collected as a molten 
bath, the burners are preferably directed at a right or oblique 
angle thereto, or at the furnace wall near to the bath. The 
fused iron oxide may be granulated by air, or alternatively 
after cooling, may be sintered. If the bath contains, say, 
nickel or copper sulphides, it is allowed to solidify, crushed, 
and subjected to flotation. If the more valuable ores con- 
tain silica, slag-producing additions, e.g., quartz, lime, fluor- 
spar may be added to the bath or to the ore, whereby the more 
valuable sulphides are easily separated in matte form. If 
the ore contains considerable amounts of sulphides of, say, 
copper and nickel, the roasting is adjusted so that incom- 
plete oxidation of the iron sulphide occurs. The matte of 
iron, copper, nickel, etc., so formed, is crushed and sub- 
jected in the above described manner to incomplete roasting 
in combination with smelting. (See Specification 505,631 to 
T. R. Haglund.) 


Heat-Treating Metals and Alloys 

Metals or alloys, the atoms of which are arranged in a 
cubic face-centred lattice, are rendered magnetically aniso- 
tropic by rolling several times alternately in two directions 
in the same plane perpendicular to each other. ‘The material, 
which is preferably an iron-nickel alloy having 30 to 60 per 
cent. of nickel, is heated after rolling to a temperature at 
which recrystallisation but no destruction of the texture occurs, 
1.€., 600° to 800° C. (See Specification 504,974 to Siemens 
and Halske Akt.-Ges.) 


Quaternary Lead Alloys 

Quaternary lead alloys, particularly for cable sheathing 
and fluid conduits, consist of lead with less than 0.05 pel 
cent. of phosphorus, less than 0.15 per cent. of calcium, and 
less than 1 per cent. of tin, copper, or zinc. The phosphorus 
may be introduced as a phosphide of tin, copper, or zinc. 
(See Specification 505,555 to H. G. C. Fairweather (Compagnie 
Generale d’Electricité.) 


Copper Alloys 
A welding electrode or rigid make-and-break switch contact 
is made of a copper alloy containing o.1 to 10 per cent. of 
cadmium, 0.1 to 5 per cent. of chromium, and o.1 to 5 per 
cent. of one or more of the metals iron, cobalt, and nickel, 
with or without gold or silver or both, and_ with 
or without a total of o.1 to 5 per cent. of one or more 
of the elements of beryllium, calcium, boron, aluminium, 
silicon, zinc, phosphorus, magnesium, molybdenum, tungsten, 
and tin. The alloys may be made by sintering a pressed 
mixture of the powdered constituents, or by alloying a pre- 
alloy of chromium and an iron group metal with the remain- 
ing constituents either by sintering or melting, or by coating 
powdered chromium with copper and sintering this with the 
remaining constituents. (See Specification 505,017 to Naam- 

looze Vennootschap-Molybdenum Co.) 


Alloys for Permanent Magnets 

Permanent magnets are made from an alloy containing iron 
with the usual impurities and 0.7 to 1.6 per cent. of carbon, 
z.0 to 10 per cent. of chromium, and 0.1 to 3.9 per cent. of 
aluminium with or without one or more of the following; up 
to 8 per cent. of tungsten, up to 4 per cent. of molybdenum, 
up to 38 per cent. of cobalt, up to 2.5 per cent. of manganese, 
and o.1 to 2 per cent. of nickel. The alloys especially when 
manganese is present, are hardened by rapid quenching and 
when nickel is present, the aluminium content does not exceed 
2.4 per cent. Moreover, up to 2.5 per cent. in all of one or 
more of silicon, titanium, magnesium, and calcium may be 
present, the quantity of the said addition and aluminium to- 
gether not exceeding 5 per cent. Up to 1.5 per cent. of the 
nickel content may be replaced by an equal weight of copper. 
(See Specification 505,711 to Deutsche Edelstahlwerke Akt.- 
Ges.) 


Alloys of High Percussion Strength 

An alloy of high percussion strength suitable for bearing- 
metals consists of 80 to 86 per cent. of lead as well as tin, 
antimony, and a small quantity of cadmium or arsenic or 
both, the content of antimony, arsenic, and cadmium being 
at most equal to, and preferably not less than, the tin con- 
tent. In an example, 6 to 10 per cent. of tin and 6 to 10 per 
cent. of antimony plus arsenic plus cadmium are present and 
in a preferred range 7 to g per cent. of tin, 7 to 9 per cent. 
of antimony, arsenic and cadmium, of which 6 to 7 per cent. 
are of antimony, 0.3 to 1 per cent. of arsenic and 0.7 to 1.5 
per cent. of cadmium. If desired, up to 2 per cent. of copper 
may be present. Austrian Specifications 130,903 and 135,895 
and U.S.A. Specification 1,754,364, as well as an alloy com- 
prising 78.5 per cent. of lead, 1 per cent. of arsenic, 1.5 per 
cent. of copper, 10 per cent. of antimony, and 8 per cent. of 
tin, are referred to. (See Specification 505,146 to P. Kemp.) 
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IRON ORE 


Germany’s Precarious Position in Sweden and the Saar 


By 


D. D. HOWAT, B.Sc., A.Inst.M.M., A.I.C., Ph.D. 


A: CORDING to the figures issued by the Ministry of 
-conomic Warfare during the week ended September 26 
over 70,000 tons of goods were detained and intercepted by 
the British Contraband Control. Included in this total were 
23,150 tons of iron ore. The figure for iron ore for a previous 
week was 26,350 tons, so that it is probable that since the out- 
break of war nearly 100,000 tons of iron ore have been seized. 

lo many people, concentrating on the highlights of war, 
this may be of little interest, but its importance in the present 
struggle should not be missed. Pig-iron which is used for 
the production of steel is one of the most essential of all the 
sinews of war, and it is impossible to produce either pig-iron 
or steel without supplies of iron ore. In regard to supplies 
of iron ore it is interesting to compare the position of Ger- 
many in the present war-with her position during 1914-1918. 
Betore 1914 the German frontier passed through the Lorraine- 
l.uxembourg district, in fact this area marked the junction 
points of the French, German, Belgian and Luxembourg 
frontiers, and was divided, although very unequally, among 
those countries. The district is by far the most important 
iron-ore field in Europe and covers an area of 300,000 acres 
or about 500 square miles, and the total ore reserves in igI4 
At this time 
180,000 acres were in France in the departments of Meuse 
and Meurthe-et-Moselle, and 106,000 acres were in Germany. 


were estimated to be over 5,500 million tons. 


At the beginning of the last war the Germans swept across 
this district and gained almost complete control of practically 
In normal times 
prior to 1914 Germany had been able to supply a very large 
percentage of her demands for iron ore from this field and 
although the existence of low-grade deposits in other parts 
of Germany was quite well known, little had been done to 
develop them. So little was attached to these other 
deposits that over 105 million tons of ore were imported in 


the whole area, including the iron mines. 


value 


i911, and nearly 6 million tons were imported during the first 
six months of 1914. As a result of the field in 
1g14 Germany was able to supply nearly all her demands for 


success in 


iron-ore and the amounts which required to be imported were 
relatively small, although it may be noted that the total 
tonnage of ore smelted fell from nearly 36 million in 1913 to 
214 million in 10918. 


Large French Reserves 


As a result of the Treaty of Versailles not only did France 
regain her former territory but the western boundary of Ger- 
many was pushed so far back that the whole of the Lorraine 
ore field included in while even the 
Saar was mandated to France until by the plebiscite of 1935 
it returned to Germany. 


was astern France, 
The acquisition of this province 
made France the most important iron-ore producing country 
in Europe and the holder of the largest reserves. Germany, 
forced to turn her attention to the 
low-grade deposits which had previously been neglected. In 
view of this it is not surprising that the Maginot Line has 
been built or that French strategy on the Western Front has 
been to push into German territory and occupy as much as 
possible of the highly industrialised Saar valley. 


on the other hand. was 


Thus two 
purposes are served : the important German industries in that 





valley are immobilised, and a barrier has been raised against 
a repetition of the German drive westward over Lorraine. 
When the German iron and steel industry was reorganised 
after 1919 certain difficulties had to be met. A large pet 
centage of the iron-ore demand was met by importing ore 
irom France and from Sweden. At the same time prolonged 


and, in many cases, expensive efforts were made t 


develop 
the low-grade deposits. These deposits occur in tour main 
Lahn 
All of them are low-grade with no 


groups, known as Siegerland, Bavarian, and Baden, 
and Dill, and Salzgitter. 
very extensive reserves. Their importance can be judged 
from the fact that in 1933 only 245, million tons of ore with an 
With the 
tremendous drive for self-sufficiency this figure has mounted 


average iron content of 30 per cent. were mined. 


steadily until last year it was 11,145,000 tons. A small but 
welcome addition to the supply was the Erzberg mine in 
Austria. This mine, which came under German control in 
1938, has a reserve of 200 million tons with an average con 
tent of 33 per cent. iron. 


l 


The tonnage of imported ores has 
also risen from 44 | 


million tons in 1933 to almost 22 million 
tons In 1938. 


German Low-grade Deposits 


ores was the building of the Reichswerke Hermann Goering 
for the treatment of the Salzgitter ores. 


The most ambitious attempt to utilise the local low-grade 


These deposits are 
said to have a reserve of 1,000 million tons of ore with a1 
average iron content of 30 per cent. 

These ores, like the majority of the low-grade German de- 
posits, have a high phosphorus content and can be utilised 
only by treating the pig-iron by the basic Bessemer process. 
The coal required is to be obtained from the Ruhr and will 
be transported through the newly constructed Midland Canal. 
An annual ore output by deep mining of 20 million tons is 
aimed at, but at present only open-cut stripping is being em- 
ploved and the output is said to be about 33} million tons. 

An interesting light on the present position may be obtained 
from the following table which shows the amounts of iron 
ore imported into Germany from various countries during the 
past three vears: 
COUNTRY AMOUNTS IMPORTED (in metric tons). 
19360 


1937 193} 


Sweden $,248,200 9,083,800 5,992, 300 


Spain and Spanish 
Morocco 


1,007,700 1,351,000 1,507,100 


France 6,859,800 53739500 5,056, 100 
Luxemboure 504,700 1,470,400 1,715,000 
Newfoundland 171,400 805,000 1,121,500 
Norwav 527,300 509,700 LIST, 100 
Algeria 531,200 724,600 755,500 
(,reece 152, 300 210, 10 249,400 
‘Tunis 47,300 13,500 131,000 
Switzerland 5,400 67,200 121,000 
Jelo1um 3,000 68,00 575500 
Totals (all sources) 18,469,300 20,020.g00 21,927,500 
Total consumption (home 

and foreign) 26,000,000 30, 500,000 3 3,000,000 


of the 


Taking 1938 as an example, the total iron 


content 
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home-produced ores may be taken as about 3,700,000 tons, 
assuming the figure of 32 per cent. iron as the average value 
of the ores, while the total iron content of the imported ores 
will be at least 50 per cent. and probably more. So that 
of the total iron required 75 per cent. must be obtained from 
imported ores. 

Turning now to the countries which supply Germany with 
her iron-ore requirements in normal times, the two main 
sources are France and Sweden, which between them furnish 
over 66 per cent. of the total. Now under the present war 
conditions how will the supplies be affected? Obviously the 
frst major loss will be the Minette ores from France, but 
in addition any supplies which have to be transported over 
under the control of Britain 


seas and France will also be 
The countries whose supplies will be affected 
in this way are Spain and Spanish Morocco. Newfoundland, 
as a member of the British Empire, and Algeria and Tunis, 
being under French control, will supplies. Even 
allowing for the continued support of the other powers who 


interrupted. 


cease 


are not subject to direct economic pressure from Germany, 
such as Norway, Greece, Switzerland, and Belgium, the total 
loss of imported ore on the basis of the figures for 1938 will 
be over g} million tons or about 5 million tons of metallic 
that is, about 34 per cent. of the total iron smelted in 
the blast furnaces in Germany. 


iron. 


The next question is whether this deficiency can be easily 
met from other sources. It may be taken for granted that the 
limit of expansion in the use of internally produced ores must 
be very near, if, in fact, it has not already been reached. 
If it is realised that to supply this deficiency over 15 million 
tons of ore will have to be mined in addition to the already 
large total of 11 million tons, then the enormous difficulties 
in this course will be apparent. Also, this assumption takes 
the fact that the increased blast furnace 
capacity required to smelt the much larger volumes of low- 
grade ore and the increased coke consumption would result 
in an intolerable burden on these industries. 


The Swedish Mines 
The only remaining large exporter of iron ores to Germany 
is Sweden. This trade dates back to a period before the last 
The most important iron ore mines in Sweden are 


no account of 


Wafl. 


those at Kiruna and Ga§illivare in Swedish Lapland. These 
two depesits both contain very high-grade iron ore. The 


Gallivare deposit is in a long hill and the broken ore is trans- 
ported from the stopes by trucks through horizontal tunnels 
or hoisted in shafts. The Kiruna ore body is the largest 
single deposit of high-grade iron ore in the world. It takes 
the form of a mountain ridge which is almost three miles in 
length and has been proved to a depth of 8,000 feet below 
the summit of the ridge. 
with an 


The ore reserves are 1,500 million 
iron content of over 60 
Nearly all the ore is mined in open-cut pits. 

The ore from these mines is taken by electric railway 
either to the port of Narvik on the Atlantic coast of Norway 
or to Lulea on the north of the Baltic Sea. The Baltic Sea 
route to Germany is, of course, the safest, but the northern 
part of the sea is closed by ice for four to five months in the 
vear. The Atlantic route is open all the year but is liable to 
be interrupted by the British blockade. 

It is to these mines then that Germany must look for any 
additional supplies of iron ore that may be required. The 
present production is from 1o to 11 million tons a year and 
it is doubtful if this could be stepped up to an extent sufficient 
to meet the demands even if the Swedish Company were 
willing. Relations between Germany and Sweden took a 
turn after the sinking of the Swedish steamer 
‘Gertrud Bratt ’’ by a U-boat on September 25, and it was 
suggested from Stockholm that the most telling protest would 
be the cessation of ore supplies to Germany. This threat 
may is a reminder of 
the precarious position of Germany in regard to this essen- 
tial commodity, a commodity which certainly could not be 
supplied by Russia even as a result of the new Soviet-German 


nact 
= “ 


tons average per cent. 


serious 


never be carried into execution but it 
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Analysed Metallurgical Samples 


. Bronze and Cast Iron 
Two new analytically standardised samples, which are 
now ready for issue, Bronze ‘‘ C ’’ (No. 207) and Cast Iron 
(No. 206), are announced by the Bureau of Analysed Samples, 
Ltd. 


Bronze ‘*C” (No. 207) has the following percentage 
Copper, 80.84; tin, g.80; zinc, 2.55; nickel, 0.09; 
lead, 0.41; phosphorus, 0.05; iron, 0.06; a 


arsenic, 0.05; sulphur, 0.06. 


analysis 


ntimony, 0.04; 


The analysis of Cast Iron (No. 206) is:— Total carbon, 
— 


2.59; combined carbon, 0.05; silicon, 3.32; manganese, 0.33; 
sulphur, 0.063; phosphorus, 1.51; titanium, 0.16; chromium, 
0.07; nickel, 0.02; vanadium, 0.13; copper, 0.02 

B.C.S. Bronze ‘‘ C’ 
to B.S.I. 


(gunmetal, ingots, and castings). 


- arsenic, 0.04. 
(No. 207) corresponds in composition 
specification 383, 10/88 bronze 
It enables manufacturers 
and buyers of ingots working to this specification to procure 
a standard sample for their chemists to check their methods 
of analysis. This will be especially useful in cases where the 
percentage of some constituent is on the border line of the 
specification. The sample has been prepared from very fine 
turnings from a specially prepared casting and is therefore 
in a more acceptable form than an earlier standard of a some- 
what similar type (Bronze ‘“ A ’’). 

Cast Iron No. 206 is a sample which was specially pre- 
pared to meet the need of an iron high in both phosphorus 
and silicon and is typical of certain irons manufactured both 
in the Cleveland district and in the Midlands. In addition 
to the usual five elements the sample has been analysed for 
all the likely so-called ‘‘ minor ”’ 
useful te 
have 


i930 tor 2 


elements, as it is frequently 
have a standard in which all the minor elements 
been determined. For instance, these elements are 
sometimes present in larger quantities than one would sup- 
pose and they may have some influence on the determination 
of the main constituents. In this particular case, the 
titanium appears to have affected the usual wet oxidation 
method for sulphur and to have caused some of the sulphur 
to remain in the insoluble residue. 


Both the Bronze and the Iron have been analysed by a 


number of experienced chemists, including independent 
analysts and chemists representing well-known manufac- 


turers and users. The certificate of analysis which is supplied 
with each bottle of standard gives an outline of the methods 
used by the co-operating chemists and includes certain com- 
paratively new and interesting processes. The standards are 
issued in bottles containing 25, 50, 100 and 500 grammes, and 
may be obtained direct from the Bureau of Analysed Samples, 
Ltd., 3 Wilson Street, Middlesbrough, or through the usual 
laboratory furnishers. 








B.S.S. FOR METAL CONTAINERS 


The British Standards Institution has issued a specification 
for metal containers for food products (No. 866-1939). 

The confusion resulting from the multiplicity of sizes of 
cans used for packing food led to the appointment in 1936 
by the Chemical Engineering Industry Committee of a re- 
presentative committee under the chairmanship of Sir Edgar 
Jones, K.B.E., to consider the preparation of British Stan- 
dards for the sizes of metal containers for food products, The 
schedule provides for a standard series of can sizes for jams, 
fruits, vegetables, soups, fish, milk, and meat and meat pro- 
ducts. It is confined to open top and stud-hole cylindrical 
cans and to rectangular and oval ‘* drawn ’”’ 
the fish canning industry. 
recommended British 


cans used in 
The committee hope that the issue 
Standard series of can sizes for 
each particular section of the canning industry will go far 
towards clarifying the position. 


ot a 


The present issue of the B.S. series has been confined to 
the cans for home and export trade used by British packers, 
but it is hoped shortly to arrange an Imperial Conference 
for the unification of can sizes throughout the Empire 
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Current Topics 


Etching Reagents and Technique 


Hk American Society for Testing Materials is issuing 

a new specification to replace the present one (E.3-36) 
entitled ** Tentative Method of Preparation of Metallo- 
graphic Specimens.’’ The test of the new specification, 
now recommended for 
those practices which experience has shown to be gener- 
ally satisfactory in metallography. 


guidance of workers, presents only 


Those phases of the 
preparation of metallographic specimens which vary little 
with the material are discussed collectively, and the special 
features particularly applicable to one metal and its alloys 
are given in the section relating to that class of material. 
The Methods of selection, preparation and mounting of 
specimens are detailed, and specialised metallographic 
practice is described with reference to aluminium and 
aluminium-base alloys, copper and copper alloys, iron, 
steel, lead, magnesium, nickel, tin, and zinc. \mong 
nickel and nickel alloys there is reference to nickel-copper, 
nickel-silver, Monel, Inconel and other nickel-chromium- 
iron alloys. .\ very useful bibliography of over one hun- 
dred references relating to metallographic practice is in- 
cluded. For details of the preparation of photomicro- 
graphs and photographic practice generally, workers in 
this Held are referred to the recommended practice even 
In specification E.2 


Alloy Development 

MONG the outstanding features in the progress of 

meiallurgy during recent years, the development otf 
allovs claims a prominent place. In an interesting article 
in last month’s Journal of the Franklin Institute, Dr. A. B. 
Ninzel outlines some of the most important steps in this 
development. He points out how, at the end of the last 
century, with the advent of the metallurgical microscope, 
thermal analysis, and convenient hardness testing, the 
development of new ailoys changed from an art to a 
science which has to-day reached a still higher level be- 
cause of concepts made possible by X-ray analysis. In 
the wake of X-ray analysis came Dr. Merica’s theory of 
ultramicroscopic 


precipitation as a hardness-inducing 


phenomenon. Shortly thereafter Corson hardened copper 
with silicide precipitation, Dean hardened lead with preci- 
pitated antimony, Mudge hardened nickel-copper by pre- 
cipitated aluminides, and Masing hardened copper by 
precipitating To the new 
understanding of the differing tvpes of alloys has made 
the modern alloving, Dr. WKinzel 
chooses the copper and silicide story to illustrate the case 


beryllides. illustrate how 


possible advance of 
of the precipitation-ivpe allov, and the aluminium-silicon 
allov, with or without ccpper, to exemplify the eutectic 
type. 


An alloy of copper, manganese and 


nickel containing approximately 12 


Special Properties 
ERTAIN alloys possessing some singular property 
are of interest. 
per cent, Manganese 
and 4 per cent. nickel is illustrative. In this alloy con- 
stant electrical resistance has been achieved as a function 
oi temperature over the range found in usual living condi- 
tions, and in addition the alloy has a low thermoelectric 
It is used in electrical 
measuring instruments similar to the meter whose reading 
determines your monthly electric light bill. 


force when coupled with copper. 


Again, an 


alloy of nickel and iron which contains some 37 per 


LY cent. 


nickel possesses a coefficient of expansion that approaches 


zero over a limited temperature range, including the one 
in which we live, and is therefore used for surveyors’ 
tapes, pendulum stems and thermostatic devices. The 
phenomenon is probably due to the same mechanism as 
that of the copper-manganese alloy previously mentioned, 
namely, a perfectly reversible formation and dissociation 
of intermetallic compounds within the solid solution— 
what the modern physicist would call 
variant 


‘‘order disorder’’ 
with temperature. Iso-elastic is another case in 
point. This is an iron-base alloy with 37 per cent. nickel, 
cent. chromium and o.5 per cent. molybdenum 


a practicaliy constant modulus as a function of 


7.5 per 
having 
temperature—again over a limited but desirable range 
and likewise exhibiting extremely low plastic deformation 
and mechancal hysteresis. It was developed by de Forest 
for accurate weighing mechanisms similar to those found 
in the modern butcher’s shop. Similarly, allovs of iron, 
chromium and nickel with manganese, vanadium, silicon 
or aluminium have been developed. 


Deoxidation of Steel 

HE science of deoxidising steels so as to avoid unde- 
sirable types of inclusions is of comparatively recent 
origin. Herty has shown that in the initial deoxidation 
of a steel bath the use of a special alloy of silicon and 
manganese results in inclusions of just sufficient solu- 
bility and viscosity at usual steel bath temperatures s 
that they readily agglomerate and float out of the bath. 
The addition of zirconium to eliminate nitrogen trom an 
active part in the final alloy by formation of zirconium 
nitride is another finding of more recent vears. The use 
of manganese to eliminate iron sulphide by substitution 
of iron and formation of manganese sulphide is old in the 
art. It was long thought that steel could not be made 
without a the 


However, Becket has shown that zircontum ma\ 


manganese addition due to ever-present 
sulphur. 
replace manganese in this respect, the mechanism being 
the 
Sili- 


con and aluminium are widely used for this purpose. This 


from 
furnace a final deoxidation in the ladle 1s necessary. 


essentially the same. After the steel is taken 


brings with it a certain danger of inclusion foi mation, but 
as a rule the oxygen content is sufficiently low, so that this 
matter is not serious. However, when large additions o! 
aluminium are used in order to obtain inherently fine- 
erained steels, the inclusion problem may again become 
serious. This matter of fine-grained steels is illustrative 
It has been found that 
«a large aluminium addition is made to the steel the tend- 


of more recent developments. 


ency for grain growth in the austenitic phase is markedly 


reduced, the steels so treated being known as inherently 


fine-grained steels. Vanadium has been used similariy 
for many vears, and without the correlative inclusion 


problem, but the cost of this element has discouraged its 
use in the less important alloy steels. 

Economic History of Steel 
ESCRIBED as the first book to study the all-impor- 
tant The 

burn, is 


steel industry in its 
History 
published by 


various aspects, 
of Steelmaking, by D. L. 
the Cambridge University Press. — In it 


Econom 


the author gives a continuous picture of the progress 
of the industry in all its ramifications, through the critical 
vears of the seventies and eighties, the technical and trad- 
ing expansions of the 1goo’s, the extraordinary conditions 
of the last war years, ending with the Sankey and May 


Reports, and the hope for the future. 
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Some Recent Metallurgical Patents 


Iron and Chromium Alloys 


which 
melting 


iron and chromium 


Allov-s 


1OoOrm ajTe 


may be 1n scrap Ol 
treated at a temperature with lime 


and under oxidising conditions whereby 
is selectively oxidised to 


and silica chromium 
silico 
,0,2SiO, 
unoxidised 


calcium 
(CaQO).C1 
containing 
The 
blast 
added 


form a molten 
the 


than 3, and a 


chromite. formula 
metal 


chromium. 


corresponding to 


where wz is less 


Iron, and, if desired, some process may 


be carried out in an electric furnace, a furnace or a 


and the 
roc k. OT 


onvertei in the form 


carbonate, 


lime and silica may be 


of lime other form of calcium and 


The oxidising agent employed may be 
dioxide, iron 


uartzite espectively. 


oxvgen, carbon 


iron-ore. Sufficient 
coke should, be present to maintain a concentration of carbon 
monoxide so as to prevent the and the 
nature of the reaction may be increased by adding 
ferrosilicon. or an 
The 


of chromates 


oxide, 01 
oxidation of iron. 
exvotnermic 


silicon. such as sodium 


silicochromite may be used in the manufacture 
bichromates, 
chromic sulphate, or 


Oxidising agent 
nitrate. 
oxide, and 
nickel-chromium and cobalt 
pure chromium (by reduction with silicon 
presence of additional lime), or 
and iron In the latter case, 


chromic acid, chromic 
in making 
chromium alloys, 
in the chromium 


the silicochromite may 


alloys Ol 
contain 
iron and is granulated, briquetted with a non-carbonaceous 
ferrosilicon or silicon, 
steel. Alloys of 
cent. of chromium, 
of chromium, 6 per per 
49 per cent. of iron, and Specification 
referred to. (See Specification 507,558 to M. J. 


such as 
low-carbon 


reducing agent 
bath of 

per cent. 
Ot 42 pel 
cent. of silicon, 


added 
with up to 
an alloy consisting 
cent. 


and 
iO a iron 
and 8 per 
cent. of carbon, 3 
and 
437,008 aTe 


qay. 


Beryllium : Alloys 


\nhydrous beryllium fluoride, free or substantially free 
heated with a stoichiometrically corresponding 
quantity of an element or mixture of elements capable of 
the until 


plete. The reducing element or 


trom oxide, 


reducing fluoride, reduction is substantially 
elements may be one or 
more of the alkali metals, alkaline earth metals, magnesium, 


aluminium. 


comMm- 


cerium, boron. The reaction mixture 
may also comprise anhydrous oxide-free or substantially oxide- 
free alkaline earth metal fluorides or ma 
Alkali chlorides or fluorides or 


be used as fluoride. 


silicon, O1 


gnesium fluoride. 
alkali-beryllium fluoride may 
Beryllium alloys may be produced by 
effecting the reaction in the presence of the alloying element 
or elements, which may be mixed or alloyed, e.g. 
tic, with the beryllium, or by 


, as a eutec- 
into the reaction 
mixture a compound or compounds reducible by the reducing 
element or elements the quantity of which then corresponds 
stoichiometrically with the total amount of such compound 
or compounds and of the beryllium fluoride. Alloys of bery!]- 
lium with one or more of the following may be produced, 
wz., copper, iron, nickel, cobalt, tungsten, 
vanadium, titanium, boron, 
thallium, lead, 
calcium, 


introducing 


molybdenum, 
manganese, zinc, 
uranium, 


chromium. 


silver, tin, bismuth, cadmium, 
lithium, aluminium, 
cold, The preparation of 
alloys is referred to, viz. : 


of beryllium; 


silicon, phosphorus, carbon, 
the following specific 
beryllium-nickel with 25 per cent. 
beryllium-copper with 25 or 83 per cent. of 
beryllium-iron with 4.8, 
beryllium-silver with 18 
beryllium-aluminium with 11 to 35 
bervllium-iron-chromium-nickel with 4.75 per 
lium, 7.75 per cent. of nickel, and 20.5 per cent. 
bervllium-aluminium-lithium with 23.5 
and 4.5 per cent. 
40 per cent, 


pel cent 


platinum. 


beryllium : 9g or 40 
per cent. 


per cent. 


per cent. of 
of beryllium ; 
of beryllium ; 
cent. of beryl- 
of chromium ; 


vervilium ; 


per cent. of beryllium 
or 40 per cent. of beryllium and 
beryllium-aluminium-copper 
of beryllium and 6 per cent. 
fication 505, Seri Holding Soc. 


of lithium, 
of lithium ; with 36 
of copper. 
Anon. 


See Speci. 
OS TO 


Coating Magnesium 

A proiective and decorative coating is formed upon articles 
of magnesium or of its alloys by treating with an aqueous 
sulphate and an alkali metal 
The solution preferably contains 
metal chromate and 0.5-20 per 
ammonium chromic 
phate may be the source of the sulphate. Other salts 
as sodium or magnesium chloride or sulphate may be present. 
The article (e.g., a magnesium alloy with 1o per cent. Al, 
0.1 per Mn, 0.5 per Si) is cleaned, immersed in 
the solution (preferably boiling) for o.5-60 mins., rinsed, and 
‘See Specification 506,836 to Dow Chemical Co.) 


containing chromic 
bichromate. 
cent. alkali 
sulphate. 


solution 
chromate or 
1-20 


per cent. 


chromic Potassium or sul- 


such 


cent, cent, 


dried. 








Control of Non-Ferrous Metals 
Maximum Prices Fixed 
HE Control of Non-Ferrous Metals Order, 1939, made 
by the Minister of Supply in pursuance of the Defence 
Regulations has been varied to include 
schedule of maximum prices 


the following revised 
fixed for non-ferrous metals :— 
Maximum Price 

(per long ton of 2,240 
pounds avoirdupois) 


Material 


Rough copper, unwrought, in 
the form of blocks or slabs 
or in any other form , 

Refined copper, unwrought, in 
the form of ingot bars, ingots, 
bars, or in any other form 

Electrolytic copper, unwrought, 
in the form of wire bars, ingot 
bars, ingots, or bars, or in any 
other form 


£46 in warehouse. 


£49 10s. in warehouse. 


c.i.f. United Kingdom ports. 

United Kingdom ports. 

Copper cakes .. _ - f 1 12s. 6d. c.i.f. United King- 
dom ports. 

{50 10s. C.i.f. 
ports. 

£55 delivered buyer’s 

#16 12s. 6d. ex ship 
buyer’s account). 

Empire lead... .. £17 ex ship. 

Good soft pig lead (foreign) .. $£17 5S. ex warehouse 

buyer’s account). 

Empire lead... - .. £17 12s. 6d. ex warehouse. 

G.O.B. spelter (foreign) #15 ex ship London (duty for 
buyer’s account). 

#15 12s. 6d. ex warehouse (cuty 

for buyer’s account). 

7 5s. ex ship London. 


+ ‘a I 
Copper billets .. - .. £55 Cif. 


Copper cathodes United Kingdom 
C opper wire rods 


premises. 
Good soft pig lead (foreign) 


(duty for 


(duty for 


G.O.B. spelter (foreign) 

Empire zinc... "és -« ££ 

Empire zinc (including domestic 
zinc) - os 4 

Domestic zinc 

High grade zinc 

High grade zinc 

Zinc sulphide a 

Lithopone, 28 to 30 per cent. 

Lithopone, 60 per cent. 

Zinc sheets (No. 10 zinc 
and thicker) j 

Rolled zinc (boiler plates) 

Hard spelter and dross 

Zinc dust - 

Flux skimmings 

Zinc oxide (Red Seal) . 

Zinc oxide (White Seal) 

Zinc oxide (Green Seal) 


£17 17s. Od. ex warehouse. 

#17 5S. f.o.r. Swansea, Avonmouth. 
£18 c.i.f. United Kingdom ports. 
#18 12s. 6d. ex warehouse. 

£50 ex works. 

£15 10s. delivered buyer’s premises. 
£29 delivered buyer’s premises. 
gauge 

9 ex works. 

7 ex works. 

1 5s. delivered buyer’s premises. 
51 f.o.r. works. 

shilling per unit f.o. r. works. 
19 1os.delivered buyer 's premises 
23 10s. delivered buyer’s premises. 
2 10s. delivered buyer’s premises. 


wn = NM WN 


TH TK, an mt TR THR ORTH, 


ts i) 


The Order specifies that where any of the above prices do 
not include cost of delivery to buyer’s premises, the seller 
may add to the price any cost reasonably incurred by him in 
delivery buyer’s premises from the point specified the 
statement of such price. Where metal quoted above in terms 
of ex ship London is delivered at buyer’s request c.i.f. another 
United Kingdom port, the customary premium may be added 
to the price. The maximum prices are exclusive of any duty 
cases where duty is stated in the Schedule to be for 
buyer’s account, and inclusive of any duty in other 


in the 


Cases. 
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HASTENING THE CONSTRUCTION OF 
MECHANICAL FURNACES 


Points from American Practice 


By 


C. C. DOWNIE 


HOULD the present emergency conditions prevail for any 

very protracted period of time, every effort will probably 
be made to construct mechanical furnaces as rapidly as pos- 
sible to meet the demands of the chemical and metallurgical 
industries. A point worth considering, therefore, is what ts 
probably the most outstanding feature in the American sys- 
tem of setting up these hearths: the effort 
time and floor-space. 


to economise 1n 


Furnace construction differs very materially from that of 
most other mechanical products, since contraction and ex- 
pansion features have to be considered in conjunction with 
the refractories used, a condition that ofters little latitude 
for hasty working. Even the tie-rods, sections for door- 
jambs, flue-fittings, shoes, etc., have all to be made with due 
allowance for variations affecting the accompanying. brick- 
work. The practically ‘‘ all-metal ’’ sections 
nowadays follows the established continuous process adopted 
in the motor-car factory. Sheets, rods and bars are cut to 
rough shape, with the assistance of different modern welding 
devices and stamping and forging presses, after which the 
respective metal products are immediately lifted from the 
floor by means of small portable cranes, and transferred, ac- 
cording to their weight, to continuous belt or chain con- 
veyors. The latter may take the form of overhead conveyors 
for the lighter sections, while endless belt conveyors made 
of stainless steel, or 
articles. 


making of 


used for heavier 
The belts usually operate at about three feet above 
ground level, and allow a batch of attendants to apply port- 
able drills, grinders, and milling devices directly as in motor- 
car manufacture. 


similar metal, are 


As the conveyor lines have to cross one 
another at certain points, loops are made depending on the 
-ize of the article suspended, but a vast amount of floor space 
can thus be economised. 


Intersecting Conveyor Lines 


Not a few other attempts at rapid furnace building, follow- 
ing the Ford system, failed because the conveyor lines occu- 
pied too much space, but where intersecting lines of con- 
veyors are employed, the maximum number of operatives 
is engaged in the smallest possible space. All the smaller 
parts which make up the furnace, such as flanges which have 
to be reamed out and bolted, buck-stays which require press- 
ing, eic., are handled on the 
easily pass over the loop. 


upper conveyor, as these can 
The larger sections are allocated 
to the lower conveyor, whilst the plates and heavy metal are 
run along the endless steel belt. 

Bolts, nuts, washers, pins, and the smallest units are run 
along the aisles by small battery-driven vehicles, and dumped 
at points convenient to the conveyor lines. Although each 
finished section is fully scrutinised and examined by inspec 
tors, it is considered essential to check the consumption of 
these small units, and all broken or bent ones are counted 
Thus little danger of imperfectly bolted-up 


parts can arise, which in the earlier days of mass-production 


and returned. 


almost led to its undoing. Each operative is supplied with 
a fixed number in excess of that actually necessary, and has 
to account for all 
next shift. 


defective or impaired units before the 
Where the furnace requires a tilting device, this 
complete unit is generally assembled in a matter of minutes. 
Gas and oil pipe-lines are bent, staggered, the ends screwed 
and milled, and finally assembled on the steel belt conveyor. 
The pipes after being cut off to the desired dimensions are 
usually suspended by hooks connected about half-way down 
the body of the metal, and further supported by coiled chains, 
which act in much the same capacity as a sailor’s knot, 


Piece-work and Time-work 


It is but rarely that one operative is allowed to carry out 
any one treatment, and at least two are considered necessary 
in case the continuous work becomes to fatiguing. Probably 
the most serious obstable to the whole system is when any- 
thing goes wrong with the conveyors. Although the best 
selected sprocket-wheels are used to ensure a firm grip on 
the chain links, the hasty dragging of different sections from 
side to side, to meet the methods of the piece-worker, not 
infrequently results in a breakdown. As the wages of the 
piece-rate workers depend on continuous operation, practi- 
cally all responsible men make themselves conversant with 
rapid repair methods, and when the breakdown arises a 
regular host of operatives descends from all quarters upon the 
defective conveyor, and sets it going again. It is doubtfu! 
whether this conveyor system would be a success with time 
workers, at least, so far as furnace construction is concerned, 
although it has been employed in lighter productions. 

As regards wooden patterns, standard makes of arches fo! 
furnace roofs, doors, etc., are fitted with the desired class of 
bricks, namely, scone bricks, and similar refrac 
tory blocks. Mortar is applied, and when sufficiently dry 
the whole section is placed on a steel belt and removed to 
where the regular brickwork is added 
furnace construction. The patterns 
repeated use on the same system. 


‘ skews,’’ 


to complete the 
then removed for 
By working in the fore- 
going manner, the more tedious work of forming the shapes 
and designs of brickwork is carried out continuously in dif- 
ferent sections, so that no time need be lost. 

Only the final construction of laying the hearths is done 


are 


when stationary, as this operation cannot be speeded-up with 
safety, as the mortar must be allowed to set and dry com- 
pletely before transporting. The furnace casing, complete 
with pipes, shafts, flues, tilting device, and door sections, is 
prepared ready for the refractories with the assistance of the 
conveyor system, and all that remains to be done is to add 
the brickwork, and then await the setting of the mortar. As 
can be well understood, this last feature has been accorded 
the closest scrutiny with a view to acquiring the most rapid 
setting cements, since it is only at the final assembling, fol 
lowed by firing, that any time is lost, before placing the 
finished product on the market. 
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Current Topics 


The Institute of Metals 
LURING the war the Institute is continuing its activi- 
other character. The 
headquarters at 4 Grosvenor Gardens, London, S.W.1, 
remain open, and the joint library and the information 
department are available to members. 


ties, than those of a social 


These facilities 
are found particularly valuable by those members who are 
The ** Monthly 


Journal *’ will continue to publish original papers, and 


engaged in the production of munitions. 


also to provide abstracts, the importance of which be- 
comes more apparent as members find it difhcult to obtain 
access to technical journals. An increase in membership 
similar to that which occurred from 1914 to 1918 is to be 


expected during the present emergency. 


Magnesite Refractories 

M KEALLURGISTS will find convenient for their use 

the pamphlet on Magnesite Refractories, by Dr. 
kelix Singer, reprinted from the British Clayworker. The 
erowing importance of magnesite in the world’s economy 
is essentially a consequence of the increased demand for 
sinter magnesite. Not only has the consumption of sinter 
magnesite been rapidly increasing #n the steel industry, 
iis principal field of application, but also new spheres of 
application have been opened to this material, chiefly due 


to the introduction of new The manu- 


research methods. 
facture of the non-ferrous metals, too, Cmploys some of 
The pam- 
phlet deals exhaustively with the production, import, and 


the excellent qualities of sthter magnesite. 


export of magnesite, as well as with the preparation and 


properties of magnesite bricks. Such bricks have con- 


siderable resistance This 


is one of their main advantages as compared with fireclay 


against corroding influences. 


bricks and silica bricks; the sinter magnesite is resistant 
absolutely against oxidising agents and, up to 1,500° C., 


also against reducing agents. They stand metal meltings 


without damage at any temperatures. The resistance 
against basic meitings exceeds that of almost all other 


refractory the 


strongly basic substance among all materials concerned ; 


materials since the magnesite is most 


and even against acid melting the resistance is surpris- 


evood, 


‘nely 


Manganese in Steel 
— eemesidasatan between sodium arsenite and potassium 


permanganate solutions has been used for the deter- 
mination of manganese in steels: the manganese Is Oxi- 
dised to permanganate which is titrated in sulphuric acid 
solution with the arsenite solution, the end-point being 
The 


reaction, however, is not a simple one, but it may be used 


the change from pinky or browny green to green. 


for assay purposes il the arsenite solution 1s standardised 
against pure manganese or a pure manganese compound 
inthe same way. Ina report published in a recent issue 
(Mel- 
R. Pound deal with the 
They find that the reaction 
between arsenites in sulphuric or nitric acid solutions with 


of the Chemical Engineering and Mining Review 
bourne), E. Crimmins and Dr. J. 


oxidation in acid solutions. 


potassium permanganate gives various products which, 
though often investigated, are not vet fully understood. 
The reaction, however, proceeds normally and quantita- 
tively in the presence of osmic acid, potassium iodate, 
or hydrochloric acid or chlorides plus iodine, and less accu- 
rately in the iodine or 


presence of potassium iodide. 


Accurate results also are readily obtained by adding fer- 
rous sulphate after the first (complex) reaction with per- 
manganate and then completing the action with more 
permanganate, allowing, of course, for the permanganate 
value of the ferrous salt added. By these methods arsenic 
trioxide may be used for the standardisation of perman- 
ganate solutions, and arsenites may be used in the estima- 
tion of 


‘available oxygen ”’ in peroxides. 


American Strategic Minerals 
N accordance with the Strategic Materials Act, which 
authorised the United States Bureau of Mines to appraise 
ore deposits containing metals that have been designated 
as strategic, the Bureau now has engineering parties in 
the field investigating the possibilities of eight mineralised 
aiecas. The deposits under investigation include anti- 
When 


Roosevelt, commenting on possible foreign war 


mony, chrome, manganese, tin and tungsten. 
President 
demands, recently called upon owners of commercial 
stocks of strategic minerals to refrain from selling them 
to foreign buyers because of their vital necessity to this 
nation and because of the restricted supply available here, 
these minerals were among those he named. According 
to the Bureau of Mines, since 1918 the strategic minerals 
situation of the United States has been improved in some 
respects but has become worse in others. The nation 1s 
now better off in regard to nitrates, potash, platinum, 
molybdenum, vanadium, pyrite and antimony than it was 
at that time, but the rapid increase in the use of alloys 
has made it more dependent than ever on foreign sources 
of manganese, chromium and nickel. The shortage in 
those materials was further aggravated by the depletion 
of the very limited high-grade reserves of manganese and 
chrome ores during the last war, and, in the case of nickel, 
by the transfer of refining operations from the United 
States to Canada. Since 1923, American manutacturers 
have obtained much of their ore for aluminium from South 
American bauxite deposits, and are still dependent entirely 
on overseas supplies of tin. While the prospects for 
disclosing large deposits of deficient strategic minerals of 
commercial grade are admittedly not bright, it 1s felt that 
relatively small deposits of commercial grade may _ be 
accompanied by ‘* halos ’’ of lower grade material con- 
taining sufficient quantities of needed metal that could 
be extracted if the demand for minerals becomes great. 
ight projects in the West and South-West United States 
are therefore being explored with this emergency in mind, 
though the deposits of the metals involved are apparently 
for the most part either of low grade, of small quantity, 
or of scattered occurrence. 


Ores in Indo-China 

HE French authorities are closely investigating the 

possibility of establishing a metallurgical industry at 
Tonkin in French Indo-China where deposits of iron ore 
and anthracite of high quality have been discovered. As 
a first step, 1,000 tons of the iron ore and 3,000 tons of 
the anthracite have been shipped to France where they 
will be processed in ‘the blast furnaces of the Pyrénées- 
Orientales. Large bauxite deposits containing some 45 
to 50 per cent. alumina have been located near Lang-Song 
in French Indo-China. They may find application in the 
manufacture of ciment fondu in the event of their being 
found unsuitable for aluminium production. 
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THE MANUFACTURE OF ABRASIVES’ 


Important Advances and Future Trends 


[LICON carbide and fused crystalline alumina are the 
companion foundations of the present day abrasive indus 
trv. Both 
furnace and 


are high temperature products of the electric 


both are creations ot the electrochemist. Krom 


prehistoric time man has used natural abrasives such as 


sandstone to fashion his implements of war and peace. 

Like many other products of chemical research, abrasives 
do not reach the average man directly in the sense that he 
coes not eat them nor wear them nor frequently handle them, 
but they none the less touch his 


life intimately at many 


points. Perhaps the most profound effect comes from _ the 
fact that they are a key product in what we call mass pro 
duction. Our present standards of living have been brought 
about largely through things made available by 


duction. 


Dlass pro- 


The modern grinding wheel is largely the creation of the 


chemist. It is composed of hard, sharp abrasive grains and 


Lond to hold them together. ‘The strength and cutting pro- 


perties of the aiticles made of these abrasives can be modi 
fied by varying the type and the amount of bond, the porosity 


and the kind otf erit used. 3onds in established 


oo 


commercial use belong to five general types—vitrified (porce- 


size and 
lain and glass), silicate (silicate of soda), resinoid (synthetic 
resin), 1ubber and shellac. 

Plastics have now found their place in abrasive industry 
in meeting the demand for a grinding wheel revolving at a 
speed greatly in excess of the normal speed of 6,000 s.f.p.m. 
In many grinding operations elticiency and the amount of 
nmiaterial removed increase rapidly with the higher speeds, 
and synthetic resins, preferably of the phenolic type, are now 
widely used as a binder in manufacturing the abrasive grains 
into wheels and other forms. Resinoid wheels are widely 
used for snagging steel castings, grinding billets and rolls 
and for cut-off wheels, which are very thin wheels used in 
the manner of rotary saws. 


In snagging wheels the peripheral speed reaches 


s.f.p.m. while cut-off wheels are operated at 16,000 s.f.p.m. 


Q,500 


Cellulose is a raw material of vast industrial importance. 
In the form of pulp, it is a source of newsprint and other 
papers, and more recently of Cellophane, lacquer and rayon. 
The advances in the art of paper making have been largely 
chemical. For many years mechanical wood pulp has been 
In recent 
vears the manufactured abrasive stone has been perfected and 


produced by grinding logs with natural sandstone. 


The 
has resulted in increased production and better pulp. 


has now very widely replaced the natural stones. use 


Segmental Wheels 


These stones of manufactured abrasives are made by as- 


sembling around a steel centre segments composed of silicon 
carbide or aluminium oxide abrasive grains and a ceramic 
binder. These segmental wheels are now produced in sizes 
up to 72 in. in diameter and 54 in. wide, which is the largest 
So we have on one end of the 
a tiny dental point less than § in. 


and weighing 1 


grinding unit known to-day. 


abrasive scale diameter 
100 grams for grinding teeth, and at the 
other end the massive pulp stone weighing over three tons, 
or sufficient to make a quarter of a billion of the dental 
wheels. 

The abrasive engineer is presented by modern industry 
with an ever changing proklem of adapting his products to 
Prot. 


Furnas, of Yale, has recently stated that the number 


new materials or of accomplishing new objectives. 
ew 
of metal alloys in present commercial use is roughly equal 
stars visible to the naked Kach of 


to the number of eye. 


* Extracts from an article by Dr. Frank J. Tone in Chemical 
Indusiries, August, 1939: XLV, 2. 


these metals presents its peculiar problems to the abrasive 


maker and user. When, for example, chemistry gave to the 


world a supel stee] steel, the 


material 


stainless 
this 
manutacturers, 


product known as 


aifheult job of polishing large sheets of Was 


turned Over t6 the abrasive and 


most suc 
cessfully solved. 

The experience of the abrasive maker in the uniform dis 
tribution of granular particles in firmly bonded articles, to- 
gether with certain outstanding chemical and electrical pro 
perties of his inherent materials has led him into a numbet 
of important allied lines which can be classed with abrasives 
even though abrasion is not involved. For instance, in recent 
years abrasives are making a unique contribution in com- 
bating disease and safeguarding public health, which have 
always been a major activity of the chemist. This is in the 
held of purification of public water supply and in the rapidly 
erowing art of scientific treatment and disposal of sewage. 


Uses of Silicon Carbide 


In tractionating columns of chemical plants crude silicon 
carbide in lumps 3 in, to 2 in. in diameter is finding new uses 
as a packing material. It operates at high etiiciency, parti 
the 
being treated, and its complete 


cularly in that it seems to increase the sharpness o 


_ 


separation of the products 


inertness towards chemical liquids and vapours makes it 


valuable where corrosive substances handled. 


Several 


ciency, the most generally 


are being 


theories have been advanced to account for its eth 
accepted being that it is due to 
the porosity of the product and to the innumerable sharp 
points and edges of the silicon carbide which act as 


densation points. 


COn- 


In the chemical industry there is also a demand for catalyst 
carriers consisting of ceramic-bonded fused alumina grains, 
» in. to in. The 
catalyst carner aggregate is. packed in towers, and the gas 


4 


such as aggregates ranging in size from 


which is to be subjected to reaction is passed through the 
towers under pressure. 

Silicon carbide is widely used in lightning arresters on 
electrical transmission and distribution lines for the protec 
tion of high voltage circuits. In form the resistor con 
sists of a column of granular silicon carbide in a chambe1 


of insulating 


one 


material. In another form it comprises a 


column of flat discs made of silicon carbide grains bonded 


by a ceramic binder. Silicon carbide possesses a_ peculial 


electrical property which makes it valuable for lightning 


arrester work, namely, that as the voltage across it is in- 


creased, its resistance rapidly drops. Very few materials 


possess this valuable property. 
In another silicon carbide resistors, current is 
heat the 


Such heating elements are produced in a wide range of sizes 


type of 


passed continuously to resistor to incandescence. 
extending from room heaters up to units liberating forty o1 
fifty kilowatts each. the tem- 
perature limit in commercial electric furnaces for large scale 


These resistors have raised 


operation some 300° to 400° C. past the ‘* Nichrome ”’ range 
and have proved very useful in giving clean heat at these 
‘higher temperatures under controlled atmospheric condi- 
One 
of their incidental merits is that they can be secured for 


tions in both the metallurgical and ceramic industries. 


operation at standard voltages so that the furnace owner does 
not have to buy an expensive special transformer for his job. 

It is of interest to note that hard materials widely used foi 
abrasives find extensive use also because of their refractory 
Both silicon 
very refractory and retain their strength and rigidity at very 


properties.: carbide and aluminium oxide are 


high temperature, and it may be assumed that the interatomic 
forces which are responsible for the extreme hardness of the 
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material require thermal energy of high intensity to break 
them down so the crystal no longer retains its rigidity but 
becomes liquid. The melting point, or the freezing point, of 
a pure crystal phase may be regarded as the temperature 
below which the crystal forces become sufficiently strong to 
overcome the random 


within the liquid. 


movement of the atoms or molecules 
If these crystal forces are very strong, it 
naturally follows that even at very high temperatures they 
can overcome the takes 


within the liquid. 


random movement which place 


New Casting Technique 


Until recently the extremely refractory particles of silicon 
carbide, fused alumina and the like were always bonded with 
other more fusible material such as clay when made into 
refractory shapes. Within the past few years, however, the 
technique of casting molten oxides such as alumina has been 
perfected so that the refractoriness of the crystalline material 
can now be fully utilised. 


As originally produced, such 
castings were very susceptible to heat shock and hence the 
widest use of these refractories has thus far been in the glass 
industry where the evenly sustained high temperatures have 
obviated any trouble this Additional 
considerable measure overcome this defect so 
that it is believed that steady extension of the use of this 


from factor. research 


has in now 
type of refractory in other fields may be expected. 

It was found that the admixture of small amounts of 
various ingredients had a marked effect upon resistance to 
heat shock as well as the chemical properties of the materia] 
and a considerable number of superior modified refractories 
of this type They vary in chemical 
character from the relatively acid mullite type through the 
more neutral alumina group (modified with chromite in some 


are now available. 


instances) to highly basic materials. Due partly to the 
solidity of the castings which offer a minimum surface to 
attack, and partly to the qualities of the refractory materials 
themselves, many of the cast products have unusual chemical 
stability and are capable of resisting for prolonged periods 
the corrosive action of iron slags and even of molten caustic 


itself. 


perhaps beta alumina, of which the density and thermal con- 


Among the most interesting of these cast products 1s 
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ductivity are both materially lower than those of the alpha 
form and which has shown outstanding resistance to fused 
Huoride glasses. Another 
(3A1,0,.B,0,). This new crystalline substance has high re 
tractoriness, high electrical resistivity and a coefticient of 


usetul material is boro-alumina 


expansion low enough to indicate it as an excellent ingredieni 
for spark-plug bodies and the like. 

A word should be said as to future trends in the abrasive 
field. ‘The two standard abrasives, silicon carbide and crys- 
talline aluminium oxide, are of sufficient hardness to grind 
almost every material commonly used in the arts, and as they 
are comparatively cheap and efficient there seems to be little 
likelihood of their being replaced by harder materials except 
for special applications. However, in certain lines of grind- 
ing there is a definite need and a definite quest for hardet 
abrasive substances. ‘There is a far wider gap in the hard 
ness scale between silicon carbide and the diamond than is 
commonly realised and an abrasive which would be cheape: 
than the diamond and which approached it in hardness would 
be welcomed. Boron carbide is the only product yet 
developed as a commercial abrasive which has a hardness 
between and the diamond. There is little 
question but that this material as developed by Ridgway is 
the hardest synthetic material yet produced in quantities. It 


silicon carbide 


is used to some extent as an abrasive, especially in lapping 
operations, but its most important uses are in the fields where 
Wear-resisting properties rather than cutting ability are re 
quired, paricularly as sandblast nozzles and dies. 


Research in the Carbides 


In the 
search has already been carried out in dissolving various 
fused When various car- 
bides are fused with boron carbide and cooled they are crys 
The 


carbides of tungsten, tantalum, vanadium, zirconium and the 


quest tor harder materials, some noteworthy re- 


other carbides in boron carbide. 


tallised from the boron carbide which acts as a solvent. 


like, dissolve readily in boron carbide and crystallise from 
the melt as separate crystals. In fusing silicon carbide in 
boron carbide, it is found that approximately 35 per cent. of 
boron carbide 


silicon carbide can be added to 


t royvin 


without des 


eg the continuity of the matrix. 











Cast Iron in the Ladle 
Agents for Modifying its Properties 


HE technique of treating cast iron in the ladle, or in the 

case of furnaces other than the cupola, in the furnace 
just prior to pouring, can be of great use to foundries. Mr. 
A. J. Nicol Smith, in a paper published in the Budletin of the 
British Cast lron Research Association, reviews the methods 
now available. The control of chilling properties, he re- 
marks, is one of the most important elements in foundry- 
work. the control of 
chill to a standard limit for a given purpose; and the control 
of chill to different degrees for different purposes. The first- 
mentioned object has been attained for many years, parti- 
cularly in the manufacture of chilled rolls, by the addition 
to the ladle of a quantity of molten iron of softer composition 
than the bulk of the metal so as to reduce the chill to a known 
extent. Conversely, the chill may be increased by adding a 
quantity of separately melted harder iron. 


It may be viewed from two angles: 


Of recent years 
the ladle addition of alloys has become more widely prac- 
tised and chill properties are controlled to a standard by 
means of suitable additions. The control of chill, not to one 
standard, but to different degrees for different purposes, is 
not so widely practised, but 1s nevertheless a useful foundry 
method. By such means it is possible to adapt a standard 
cupola iron to a variety of uses. 

The agents which can be used to increase chill are harder 
iron, ferro-chromium, ferro-manganese and steel scrap. The 
addition of a known quantity of low silicon iron separately 


melted in, for example, a crucible furnace, constitutes a good 
and reliable method of increasing chill without diminution 
of metal temperature, though the method needs some control 
to assure that the crucible metal is ready at the right time. 
The addition of ferro-chromium is often used for increasing 
chill and ferro-manganese has a drastic 
action. Chill is reduced by the addition of the alloys nickel 
and copper, also by the addition of silicon, usually as ferro- 
silicon and by inoculants such as calcium silicide or silicon 


similar but less 


metal. Ferro-silicon and the other inoculants when added 
just before pouring have the property of producing a 


graphitising effect which is greater in proportion than the 
alteration in composition would lead one to expect. These 
substances also give some degree of control of the graphite 
structure and size and thus influence the strength of the 
resulting iron. Their main use is, in fact, for this purposes, 
but the reduction of chill which they render is of great .m- 
portance and use in the foundry. Under the heading of pro- 
cesses designed to afford control of the graphite size and dis- 
tribution, one of the most important items is the 
patented by the Association, by which the graphite 1s reduced 
to the very fine supercooled type by treating the melt with 
carbon dioxide in the presence of titanium, which may eithe: 
be added to the melt or may be present in the pig iron. This 
treatment is being applied to cupola-melted irons and can 
give important advantages in strength and in soundness and 


process, 
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ireedom from porosity. It is being experimented with and 
used commercially. 

Methods of improving the strength properties of cast iron 
by ladle additions usually concentrate on the addition of 
alloys although the processes designed to effect graphite cn. 
trol also give improvements in strength properties. The 
alloys or special elements commonly added to cast iron are 
nickel, copper, chromium and molybdenum. Of these, nickel 
and copper are graphitising agents, while the other two give 
an increase in chill. It is therefore often convenient to add 
two alloys in such proportions that the chill properties of the 
iron are undisturbed. For this purpose it may be taken that 
nickel and copper are equal in graphitising value and that 
each will balance the chill due to an equal quantity of molyb- 
denum or to one-third of the The 
quantity of alloy which can be added to the cupola spout or 


quantity of chromium. 
to the ladle is limited, owing to the cooling effect on the 
metal, but this restriction apples chiefly to the cupola and 
less in cases where the addition may be made in the furnace. 
It is possible to preheat the alloys or even to melt them in 
a separate furnace, with or without a small quantity of pig 
iron, in order to minimise this trouble. The hotter the metal 
melted the greater the quantity of alloy that can be dissolved 
without lowering the temperature below the _ permissible 
limit and, of course, the low limit of temperature is decided 
by the castings to be poured. Alloys in small quantities have 
little influence on the fluidity of the metal apart from their 
effect on its temperature. The influence of alloy additions, 
in small quantities such as can be added in the ladle, is in 
veneral to hardness, 


increase the to improve the strength 


and 


wearing qualities and in a small degree to promote im- 
The tech- 
nique of making alloy additions balanced with respect to 


proved corrosion and heat-resisting properties. 


chilling effect is of great use in foundry work in enabling 
odd quantities of stronger or harder iron to be made from 
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a standard mixture without the trouble of resorting to special 
cupola charges with all their attendant difficulties of 
separation, 


Methods of Alloy Addition 


Of the general methods of adding alloys to the ladle the 
most common is to shake the alloy in a finely divided form 
into the stream of metal as it issues from the cupola spout. 
The addition should commence when the bottom of the ladle 
is well covered and be complete by the time that half of the 
metal is tapped. The rest of the metal falling into the ladle 
then gives a stirring action. Should any of the powder cake 
and float on the ladle surface, it should be pushed well under 
the metal or under the descending stream from the spout. 
It is difficult to better the method of shaking the powder into 
the stream by hand, especially if this be done from a shaped 
scoop. Nickel and copper can both be obtained in small 
particles of light weight and thin section or may be added as 
lumps to the ladle before tapping the metal. Another method 
of adding lump alloys to cast iron which has been practised 
with ferro-silicon and with copper, and would doubtless he 
effective with nickel, is to place the alloys in a perforated 
receptacle so arranged that the cupola stream runs into it 
and out through the hole or holes dissolving the alloys as 
it goes. The receptacle may be made much on the lines ot 
a small ladle, from sheet steel lined with refractory material 
or can be improvised by drilling holes in a crucible. It 
should be remembered that, with the possible exception of 
copper, alloys dissolve in cast iron rather than melt and 
that oxidation losses of the alloys occur most readily when 
the alloy tends to float on the surface. The addition of finely 
divided alloys to hot metal is the best preventive of oxida- 
tion. Copper additions can show a tendency to melt and 
form a separate liquid layer below the iron, and stirring 
should therefore be carried out carefully. 











Properties of Suspension Media 
Float-and-Sink Concentration* 


and coal-washing engineers have 


M KP ALLURGISTS 

used heavy liquids for years in studying the character- 
istics of ores and coal. By such means true separations can 
be made between the various specific-gravity increments in 
the materials examined. The use of heavy liquids has per 
mitted determination of the possible grades of tailings and 
concentrates by specific gravity methods on any particular 
size and therefore the size to which an ore must be crushed 
so as to free the valuable material from the gangue. 

The simplicity of float-and-sink separation and the high 
cegree of efficiency attained in the laboratory are factors that 
commend the method for commercial concentrations. It has 
been known for many vears that if solid particles are freely 
suspended or maintained in suspension by agitation in water, 
the pulp or suspension possesses many properties of a liquid, 
particularly with respect to the ability to float particles of 
lower specific gravity and to allow denser particles to sink 


Media for Suspensions 


Liquid suspensions heavier than water can be made by 
gravity greater 
The specific gravity of the suspended 
material determines to a large degree the specific gravity of 
the suspension. If a suspension heavy enough to float coal 
is desired, a liquid having a gravity high enough (1 


agitating solid particles having a_ specific 


than 1.0 In water. 


-35 to 
1.55) can be made by suspending such a mineral as quartz 
sand (sp. gr. 2.65) in water. If, however, a suspension heavy 
enough to float quartz or calcite is needed, a heavier mineral 


* This report by F. D. DeVaney and 5S. M. Shelton represents tt e 
results of co-operative work between the Bureau of Mines, Unite | 
States Department of the Interior, and the Missouri School of 
Mines and Metallurgy, Rolla, Mo 


must be used. Other factors than specific gravity that affect 
the choice of the medium are cost, shape of particle, resist- 
ance to abrasion, resistance to corrosion, chemical inertness, 


and ready recoverability from waste. 


Ferrosilicons 

Of the various ferrous alloys, ferrosilicons have attracted 
most attention because they can be ground easily, they resist 
oxidation and corrosion in air and water, have suitable speci- 
fic gravity and desirable magnetic properties, and are cheap. 
Lhe term ‘ ferrosilicon ”’ is applied to an entire series of 
alloys of iron and silicon containing up to go per cent. silicon 
However, from the standpoint of physical properties, the 
alloys containing 10 to 20 per cent. probably are superior to 
the others. Alloys containing less than 8 or 9 per cent. silicon 
oxidise fairly readily. The magnetic susceptibility drops 
rather rapidly in alloys containing more than 15 or 20 per 
cent. silicon, and as a high magnetic susceptibility is desir- 
able for purification, alloys containing more than this per- 
centage of silicon are not desirable. ‘The specific gravities 
of the alloys containing 10, 15, and 25 per cent. silicon are, 
respectively, 7.0, 6.8, and 6.3. Ferrosilicons within the range 
of 10 to 25 per cent. silicon can be crushed to a powder by 
rolls, rod, or ball mills. Alloys containing less than 5 per 
cent. silicon are ductile and malleable and cannot be crushed 
easily. According to Corson, the Rockwell ‘‘ C ” hardness 
of the ferrosilicons increases from 24 (248 Brinell) for a 4 per 
cent. silicon to 59 (495 Brinell) for a 14 per cent. alloy. The 
hardness-in the range of alloys from 14 to 24 per cent. silicon 
remains constant at this figure. From a consideration of the 
above properties, it seems evident that a ferrosilicon of ap 
proximately 15 per cent. silicon content has the best general 
properties of all the alloys in the series. Present cost of the 
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is per cent. alloy crushed to 100 mesh is believed to be It is one of the cheapest of the non-ferrous metals and has a 
approximately S60 per ton in iarge lots. very high specific gravity (11.3). It is available commercially 
The specific gravity of 15 per cent. ferrosilicon (6.8) is, as a fine metallic powder consisting of globular particles 
somewhat less than that of galena (7.5), and suspensions hav- known as atomised lead. Suspensions with a density of 6.2 
ing a maximum gravity of about 3.5 can be made of it. In can be made from it, and at 5.0 it is quite fluid. These high- 
plant operations allowing for some contamination, probably — specific-gravity pulps may prove to have definite value for 
the upper working limit is about 3.2. Ferrosilicon is hard — special separations. Lead is soft, but as it is also malleable 
and does not abrade to any degree. ‘Lhere is a slight tend- it is difficult to say how badly it would abrade. The chief 
ency for the 15 per cent. variety to oxidise, but the operators drawback to its use as a suspension medium is that the fine 
of the Patrick unit claim that this can virtually be eliminated — sizes oxidise rapidly in water and in air. A suspension of 
by adding a small amount of lime to the circuit. The high minus-200-mesh atomised lead in water if left to dry will set 
magnetic susceptibility is definitely in its favour as it pe like concrete and will not redisperse when additional water 
mits the diluted medium from the washing screens to be mag- is added. In all probability a basic lead carbonate is formed, 
netised to facilitate settling. Any non-magnetic material that although if sulphates are present, probably lead sulphates 
has contaminated the medium can be rejected by passage also are formed. The use of inhibiting agents such as sul 
through a magnetic concentrator. phides to retard oxidation shows promise but has been only 


Lead is the only non-ferrous metal that has been examined partly investigated. 





Some Recent Metallurgical Patents 


Allovs retort to drive off mercury, the residue, which contains cal- 
a , : " : > ‘ ‘ ~* ; st - } . ‘ ce ‘ 
Alloys, particularly for resistance wire for electric heaters ©!U™ and a little mercury and alkali metal, being used for 


. . : the treatment of a fresh batch of amalgam. In order to keep 
and the like, of the type comprising nickel and chromium h 5 I 


. . : the mixture undergoing treatment liquid at a convenient 

or nickel, chromium, and iron, with or without tungsten, " ilies Neal 
— te erature, e.g.. 200% » 200% ©... or 600° to Soo? C.. alkali- 

molybdenum, cobalt, manganese, aluminium, or uranium, mperature, @.§., tO 3 ’ , : . 


contain also 0.o1-2 per cent. of thorium and 0.25-3 per cent. metal may be added. Conveniently, the alkali-metal present 


of silicon, with or without any of the following; 0.o01-2 pet should amount to 75 per cent. by weight of the mixture pre- 
cent. of rare earth metal such as cerium, o.o1-0.5 per cent. Mt and in any case may exceed the weight of mercury pre- 
of alkaline earth metal such as calcium, and o.o1-1 per cent. ~€M% being, for example, 535 a Ow fh Vee oF much. 
of zirconium. 0.01-0.5 per cent. of magnesium may be added The operation may be carried out under an inert gas and glass 
for deoxidising purposes. (See Specification 507,167 to wool may be used as the filtering-medium. ‘The alkaline- 
British Driver-Harris Co.. Ltd.. and W. M. Kav.) earth metal, e.g., calcium, should ke used in subdivided form 

. produced by cutting, abrading or by precipitation from a solu 


. - ‘* | ’ . = > : “Fr > 4 ’ 4 . q ¢ 7 
Reducing Size of Metals tion in alkali-metal carried out, e.g., by cooling to about 
aeery | 200° C. a solution prepared under an inert gas at 500° to 
\ supply conductor sealed within a high pressure metal | | wo 
, 7 OF ed | Soo® C., or derived from the electrolysis of fused 
apour electric discharge tube of quartz or highly refractory : . | ; 
| tel ; sodium and calcium salts, and filtering through steel wire 


cloth. (See Specification 505,097 to Du Pont De Nemours 
and Co., E.1.) 


glass, consists of a continuous one-piece member having, 
over part of its length within the seal, a smaller section 
than the cross-section over another part of its length which 


is also within the seal and extends outwardly or inwardly 


ot the discharge tube, the transition from the large to the Alloys : Heat Treatment 

small section part of the sealed-in conductor being efiected A light alloy with high elastic limit, strength, and freedom 
eradually without sudden variation ot section. Joth ends irom inter rystalline corrosion comprises 5 to 6.5 per cent. of 
of the thin part of the conductor within the seal merge “inc, 2 to 3.5 per cent. of magnesium, 0.15 to 0.5 per cent. 
gradually into thicker parts, the inside portion constituting of silicon, 0.2 to 0.6 per cent. of each of molybdenum and 
an electrode provided with an electron-emitting coating. An cobalt, o to 0.12 per cent. of potassium, o to 0.25 per cent. 
auxiliary electrode is constituted by a tungsten wire which of barium, Oo to o.1, per cent, ot antimony, o to 0.5 per cent. 
has a thick portion extending from within the seal to the of tungsten, o to 1 per cent. of nickel, 0 to 0.4 per cent. of 
exterior of the tube, and a thinner portion at the other titanium, the remainder being aluminium. ‘The alloys may 
extremity within the tube, there being a gradual transition be tempered at 450° to 550° C. or double tempered at 53c° to 
region between the thinner and thicker parts. The section 550° C. or may be tempered to at least 480° C., aged for 8 
of the supply conductor may be reduced by burning in an days at the surrounding temperature, and then tempered at 


xygenous medium preferably by means of a blow-pipe flame 80° to 160° C. for 3 to 17 


hours. Moreover they may be 
r by etching, electrolysis or grinding. A suitable etching rendered easy for wire-drawing or stretching by immersion 
medium for use with tungsten or molybdenum wire consists for 24 to 48 hours in a mixture of nitrates of sodium and potas- 


rT) 


ms. of potassium ferri-cyanide, 45 gms. of caustic sium at 420° C. prior to thermal treatment whereby metals 


soda-lye, and 1,000 gms. of water. Alternatively a mixture’ such as magnesium are removed from the surface. Specific 
of equal parts of concentrated nitric acid and hydrofluori alloys may be (a) heated to 450° to 550° C. cooled in arr, 
acid (60 per cent.) may be used. For the electrolytic method water or other liquid, aged, for instance by being held at 48 
the electrolyte may consist of caustic soda lye with the hours at the surrounding temperature, and tempered at 80° 
tungsten or molybdenum conductor connected as anode. (See to 169° C. for 2 to 17 hours, and () double tempered at 


ws 
specification 506,409 to N. VV. Philips Gloeilampen <30° C.. aged at the surrounding temperature for 48 hours, 


F abrieken. and tempered. In making the alloys, silicon, manganese, 


and magnesium serve as deoxidisers, g5 per cent. of these 

Extracting Alkali Metals 
removed from mixtures of mercury and alkali- Potassium and barium are added as the respective chlorides 
sodium with or without potassium, by treatment in amount equal to 0.25 per cent. and o.5 per cent. of the 


metals so employed remaining as constituents of the alloy. 


melting point of the mixture with an alkaline alloy respectively, whereby oxides are reduced and gases 
metal (including magnesium). ‘The mixture is allowed eliminated, and the metals in question added to the alloy. 
settle and the solid mercury-containing material is re See Specification 505,728 to Electrique Association Coopera- 
ed, e.g., by filtration or centrifuging, and is heated in a_ tive d’Ouvriers en Materiel Electrique and I. Hanco.) 
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MANGANESE ORE IN WARTIME 
Problems of the Supply from the U.S.S.R. 


By 


D.D. HOWAT, B.Sc., A.Inst.M.M., A.I.C., Ph.D. 


little paragraph appeared in the Press 
* Washington and 
Russia has offered to sell to the 
about 


Seapuhabelee ANT 

a few weeks ago. It headed 
stated that Soviet 
States of 


of manganese 


Wills 
merely 
United America five million dollars’ worth 


ore. This manganese ore, it continues, Is a 
vital military necessity which Russia has been expecting to 
supply in considerable quantities to Germany. A message 
from the oifcial German News Agency, while admitting that 
Russia is supplying United States, 
makes light of the Russia is first 


surplus ore to 


manganese ore to the 
fact, maintaining that 
supplying Germany and then releasing her 
other countries. 

It is an admitted fact that manganese ore is a vital military 
necessity, because it is an essential of almost all steel-making 
processes. With the possible exception of the crucible pro- 
cess of steel-making, manganese is required for all steels 
made by the open-hearth and Bessemer processes. If supplies 
of manganese are not available the entire basis of modern 
production would require to be modified and a great deal 
of existent plant would become obsolete. At that stage in 
steel has been 
completed, the molten bath of steel contains appreciable 


the manufacture, when the refining of the 


quantities of oxygen, which were essential for the removal 
of the impurities present, but whose presence is no longer 
required, and if these were allowed to remain would result 
in the production of a steel that would be exceedingly brittle 
and unable to be rolled or forged, and would be completely 
useless from an engineering point of view. So, just before 
the liquid steel is poured from the ladle into ingot moulds, 
This with the 
oxygen in the liguid steel which is present as iron oxide, 


quantities of manganese are added. reacts 


forming the insoluble manganese oxide which passes into 


the slag and so prevents the steel from becoming ‘‘ cold 
short.”’ 
for the 


necessary amount of carbon to the liquid steel. A 


Manganese is used for two other purposes also, first 
removal of excess sulphur, and then for adding the 
small 


quantity of manganese (about 0.5-—o.7 pei remains in 


/ 
the finished steel, and the presence of this residue has 


cent.) 
very 
beneficial effects on the mechanical properties of the steel. 

Manganese is added also in much larger quantities to pro 
duce special types of alloy steels, particularly those used 
to resist abrasion and wear. [The cross-over points of railway 
tracks and curved rails with sharp radii are made of steels 


containing up to 12 per cent. manganese. 


The Chief Alloys 


For use in steel manufacture manganese is employed in 
the form of main 


spiegeleisen, containing 15—-25 pel 


Iron-manganese alloys. There are two 
types of these alloys: 
cent, manganese, and ferromanganese, containing 78—82 per 
cent. of the metal. Joth these alloys are made by 
blast 


Spiegeleisen can be made from 


treating 


manganese ores in furnaces or electric furnaces. 


low-grade ores containing 
less than 30 per cent. manganese. ‘These ores are relatively 
plentiful, but the alloy is not so suitable for steel manufacture 


as the higher alloy ferromanganese. The latter is produced 


in the same way as spiegeleisen, but can be made only from 
high-grade ores containing over 45 per cent, manganese. 

It is the supply of these high-grade ores which constitutes 
one important problem tor the large steel-producing countries 
of the world. It is rather anomalous that with the exception 
none oft countries—the U.S.A., Germany, 
supply even a minute fraction of 
from internal] 
able figure for the amount of 


ot Russia these 


sritain and kFrance—can 


the necessary manganese sources. A reason- 


manganese required will be 


about 0.6 tons of the metal for each 100. tons of steel pro 


Thus the U.S.A., with its annual -production of about 
50 million tons, will need about 300,000 tons of the metal, 
Germany 


duced. 


about 120,000 tons, Britain 85,000 and France 


H0,000 tons. 


Manganese Production Figures 


Until a few years ago the main sources of manganese ores 
India srazil, but recently the Gold Coast 
Colony, the Union of South Africa, Cuba and Egypt have 


were Russia, and 


come to occupy very important places as sources of man.- 


ganese ores. ‘The production of manganese ore from these 


countries during 1935, 1936 and 1937 is given below. 


MANGANESE ORE, 

19 30. 1937. 
,955,000 2,750,000 
513.442 
163,542 
411,024 
254,107 
151,951 
132,5 {O 


MANGANESE CONTENT. 
Country. 1935. 1936. 14 37. 

ULS.S.R. —- 

India 


1935. 
2,340,900 

041,453 
Brazil 59,711 
Gold Coast 430,059 
South Africa 93,943 
Cuba. ee g0,650 
Egypt 85,924 


321,000 407,000 
77,000 
214,000 
119,214 
30,000 
35,524 


5 26,000 
120,000 
274,000 
204,551 
60,000 





53,179 

World Total 4,100,000 

British Empire 
production 


5,300,000 5,790,000 


I, 200,000 520,000 2,240,000 


Two rather important facts were pointed out in a 
edition of Mineral /udustry. 


recent 
First, that the estimated world 
production of ore in 1937 WalS nearly 6,000,000 tons, 
that required to meet the steel production was only 


while 
about 
3,400,000 tons, the deduction being that quite large quan 
tities of this ore must have been stored against future emer 
rencies. The second is that, since 1934, 1n Russia there has 
been an excess of ore production over consumption and export 
that amounted in 1937 to over 5,000,000 tons. 

Deposits of manganese ores are composed of the various 
oxides of the metal that have been deposited in sedimentary 
beds or have been concentrated by the action of surface waters 
on weathered manganiferous rocks from which the impurities 
have been dissolved and carried away. ‘The ore-bodies are 
usually within 160 feet of the surface and are contained within 
light friable rocks, e.g., laterites in the Gold Coast, so that 
mining is very simple and no extensive deep drilling and 
blasting are necessary. Open-cut operations are generally 
all that is required. 

The Russian deposits are in the Transcaucasian district ; 
first at ‘Techiaturt 
about 126 miles 


and the 
from the 
port of shipment on the Black Sea, and so, during the wat 


there are two large mines, the 


cecond at Nikopol. Tchiaturi 1s 
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igis, the closing of the Dardanelles 


tT IGgid4 Was a sever 
blow to this trade. The Tchiaturi deposit may be classed 
as the largest single deposit now known It covers some 
22 square miles. 

(he announcement quoted earlier regarding the sale of 


U.S.A 


commercial 


Russian manganese ore to the is probably nothing 


transaction, as Russia is 


States, 


more than an ordinar\ 


the largest supplier of these ores to the which in 


o- l 


G37 ai sorbed 363,95! [Ons out of the total exports ot about 


1,000,0000 tons. The next largest supplier of manganese ore 
to America is the Gold Coast Colony 


Insuta. the 


Krom the deposits at 
Takoradi. 


250,000 tons Of ore containing 52 per cent. Manganese have 


about 40 miles from port of about 


been consigned annually since’ 1936. sritain’s needs are 
-upphed almost entirely trom India. The amounts of man 
vanese ore imported during the last three years have varied 


‘rom 200.000 tO 280.000 tONns and SO-d< per cent. ot this tota! 


imported trom India. 


ihe tonnage and sources of imports of manganese ore to 


pCTINAN,, during the years 1935, 1930 and IQ37 are given. 


/niports of Manganese Ore to Germany, 


1935 1Q30 1937 
U.S.3.R. — 1s 61,535 32,082 61,336 
India | | 735354 51,118 121,318 
levpl ‘ee hos _ 708 75790 gs 
Wutch East Indies 6,054 55572 5,052 
lL nion oft South \irica — 31,015 108,002 290,050 
(sold Coast ( olony 35,079 — 
(ithers 1Y,0Q7 24,2604 75,005 
otal 227,742 229,033 554,109 
Effect of Barter Agreements 
Three factors in this summary are worth noting. First, 
ihe enormous increase in the tonnage of ore imported from 
ine lL nion OT South \trica. ‘The amount imported tTrom this 
~-ource alone Was preatel in 1Q37 than the total im ports trom 
all sources in the two previous years, while in 1934 the 
amount imvorted was only 19,232 tons. This trade must 
have been a very important part of the ** Barter Agreement 


which was in force between Germany and the Union unti! 


September 5, 1939. Second, the increase in the imports from 


India, which in 1937 times the amount the previous 


that the 


were 23 


vear. ‘Third, imports of ore in 1937 were almost 
louble the average tonnage for a number of years previously. 

When the effects ot the ' 
it this ore are considered the position is obviously serious. 
the Union of South Atrica 


ceased supplying, and in 1937 these supplies comprised 74 pel 


bloc kade on (,ermanyv s Imports 


| ndia and have automatically 
cent. of the total imports. 


tact that 


It is this which probably accounts 


’ 


ror the twice the amount ot ore Was imported Into 


ermany in 1937 as compared with the previous average. It 


- equally probable that almost the same surplt Was accu 
mulated during last vear. It is a fair assumption that 
f@ermany is mm possession OT a stoc k of manganese ore suth 


cient to meet normal requirements 1or a period OT one and a 


half to two years. How long this stock will last under the 


conditions ot accelerated demand 1n War 1s a diflerent matte! 
which no solu 
Russia 


that the 


‘The problem ot turthe) supplies is one to 


tion can be tounc ke ven supplies ot ore trom Soviet 


are very problematical, for the simple reason only 


ractical way out is through the Black Sea and it is highly 
likely that ships carrying such cargoes would reach Get 
nanny Inael the bloc kade conditions ‘The transport oO} large 


suppl s oT ore by rallwa\ Ove] the colossal qdistances hye 


tween the Caucasus and Germany would be exceeding!y, 


himthicult if not impossible ‘| he QO!) ly possible source ot “Up 
ply in Europe is (zechoslovakia. from which over 100,000 
ons were produced in 1937, but these are only low-grade 
res with 1< 17 pel cent Mmahneanese 11 the present struggie 


replenishment of the 
the least of the 


continues tor long, the stock of man 


} 
nese ore will not pve Wally problems Con 


fronting Nazi ““erman\ 
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New Control Orders 
Iron and Steel Products and Scrap 


Ht. Control of lron and Steel (No. 4) Order, 1939, dated 

October 31, which was brought into operation as trom 
November 1, fixes new prices for iron and steel products. The 
prices in operation prior to the outbreak of war for the main 
range 
Stee] 
Advisory 


ot products had been fixed by the British Iron and 
the 
31, and they were con- 
tinued at their pre-war level by the original Order made by 


Federation with the approval ot Import Duties 


Committee until Octobe 
the Minister of Supply and dated September 1, 1939, and the 
Control of Iron and Steel (No. 2) Order, dated September 22. 

The new prices take account of the increased costs of the 
principal the higher 
freight charges now in operation. The effect of the Order is 


imported raw materials including 


to increase the prices of billets and heavy stee] by fi per 


ton with corresponding adjustments in the prices of finished 
The Order the 


maximum prices home iron ore and a number of iron and 


products. also brings within schedule ot 


1g 
steel products not hitherto covered by the statutory control. 
In the case of home iron ore the maximum prices fixed are 
based on those at present in operation. The prices of those 
ion and steel products not hitherto included are generally 
on the same basis as those of the main range of products. 
Under the direction attached to the new Order pig iron as 
well as high-speed steel has been excepted from the various 
exemptions trom licences. 
New prices for iron and steel scrap are fixed by the Iron 
Steel (No. 5) (Scrap) Order, 1939, made by the Minister 
of Supply, which came into force on November 17. This 
No, 3) (Serap) 


and 


Order 1eplaces the Control of Iron and Steel 
Order, 39. 

The general level of prices under the Order remains un- 
changed, but adjustments have been made in a number of 
eases where the prices originally fixed were found to create 
anomalies or to work inequitably, Provision is made in the 
()rder tor 


steel scrap not covered by the Order, and also for fixing a 


hxing maximum prices for any type of iron or 


special maximum price in cases where, by reason of transport 
or other ditheulties, a consumer is not able to obtain adequate 
supplies within his usual area of supply at the controlled 
price. The main purpose of this last provision is to enable 


the consumer, when a shortage of scrap exists in his normal 


area of supply, to pay, In approved cases, the extra cost of 
transport of scrap from another area. Maximum prices 
have now been fixed tor scrap iron and steel used in the 


manutacture of refined pig iron. 
The Direction (No. 1) the Ordet 


eats the provisions of the similar Direction under the pre 
| 


unde} issued therewith re 


vious Order, exempting the sale and purchase of scrap from 
the requirement of licence, except for certain special types 


Aluminium Control 


lhe Control of Aluminium (No. 4) Order, 1939, dated 


November 21, 1939, Was brought into operation as from 
November 24. The order provides that no person shall acquire 
or dispose of any virgin aluminium situate in the United 


Kingdom except from or to the Minister of Supply, nor dis 
pose of any virgin aluminium alloy unless the aluminium con 
tent thereof has been acquired from the Minister of Supply. 
Also any person acquiring any of these materials shall com 
ply with any conditions imposed. 
Further provisions prohibit dealing, except under licence 
granted by the Minister of Supply, in secondary or re-melted 


aluminium, unwrought aluminium alloy, and aluminium 


scrap: and forbid buying o1 selling of these materials at a 
The 


control of undertakings involving the treatment, storage and 


price exceeding any maximum price that may be fixed. 


transport of aluminium and aluminium ores and products is 


likewise provided for. The Control of Aluminium (No. 3) 
Order, 1439, 1s revoked, except that any licence granted unde1 


that Order shall remain efiective, unless in respect of virgin 


uluminium. 
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Current Topics 


Magnesite as a War Material 
Hi. use of magnesite in war time was one of the 
points dealt with by Mr. A. W. Comber in the 22nd 
Streatheld Memorial Lecture recently published by the 
Institute = of Under 


existing conditions of industrial production, the lecture 


Chemistry in pamphlet form. 
points out, magnesite may be classed as an essential com- 
modity for war time needs in two chief connections, as a 
refractory lining for furnaces for the manufacture of steel, 
both in the basic open-hearth process and in the blending 
the 
extraction of metallic magnesium, in any of the processes 


of special alloy steels; and as a raw material for 


now operating in this country. With especial reference 
to these two needs, it has recently been suggested that 
Britain, which has no native resources of magnesite, 
should become independent of imported supplies by sub- 
stituting the use of dolomite, which occurs extensively in 


the Midlands and North Country. ‘sShrunk’”’ 


Caleined or 
dolomite has been used for many vears as a basic refrac- 
tory in the steel industry, but the only advantage it has 
The 


chief objection to it lies in the fact that, unlike magnesite, 


In comparison with magnesite is its cheapness. 


it is hygroscopic, but in practically every other respect 
also its inferiority is apparent. It is not suitable for mak- 
ing bricks unless these are protected against hydration by 
such devices as coating with tar and wrapping in paper, 
and its working life, even under the most favourable con- 
ditions, is much shorter than that of magnesite. If a 
furnace lined with dolomite has for any reason to stand 
idle for more than a few days, the material hydrates and 


deteriorates very quickly in the absence of heat, entailing 


replacement before again firing up. There have been 
many efforts to produce a dolomite brick which is non- 
hygroscopic after firing, but the results have not been 


successful enough to warrant general application. 


S ion 


cent., 


Replacement by Dolomite 


average British dolomite contains about 12 per 
and a reasonably pure amorphous magnesite 
(supplies of which are obtainable from Empire sources) 
28 per cent. of magnesium. Dolomite now has quite a 
minor importance in modern steelworks practice and any 
attempt to rely upon it solely, or even substantially, for 
replacement of magnesite as an emergency measure would, 
without doubt, have a very damaging effect on British 
steel production, especially in where 


circumstances con- 


tinuous Output at maximum rate is demanded. This con- 
sideration would be of the gravest importance in regard 
to the output of alloy steels, which are essential factors 
in the manufacture of war supplies. [Experimental work 
has, however, been on hand for some time in connection 
with one important process in this country, and it is hoped 
that the substitution of magnesite by dolomite may even- 
But in a 
eeneral sense any entorced replacement of this nature, as 


tually prove to be a practicable proposition. 
a War-time expedient for British extraction plants, would 
inevitably cause serious dislocation of existing practice 


and a slowing down of the rate of production. 
Columbium-Bearing Steels 
FORTUNATE the 


development of uselul allovs and the ease with which 


correlation generally exists in 


they can be welded. In this respect metallurgical science 


has made turthe outstanding advances im the past year. 


Improved  alloys-——-particularly the stabilised — stainless 


steels, the columbium-bearing 4 to 6 per cent, chromium 
steels, the high-tensile structural steels, and the chromium- 
alloy grey cast irons—have gained wide acceptance in 
many fields of application. ‘The satisfactory results ob- 
tained when these alloys are welded contribute to their 
popularity. Welded 


stainless steel are meeting the demand for industrial equip- 


assemblies of columbium-bearing 
ment giving excellent service when exposed to corrosive 
agents and high temperatures. Aircraft engine exhaust 
manifolds, oil-cracking stills, and chemical mixing vats 
Although 
stainless steel is used in increasing amounts by most of 


are examples of the use of this modern alloy. 


the major industries—petroleum, chemical, power, and the 
various branches of transport—the miscellaneous applica- 
tions are said to account for more than one-third of all 
the stainless steel produced in the last vear. This is very 
encouraging to operators of welding equipment, because 
the adaptability of welding makes the process especially 
suitable for fabricating a wide variety of unusual or irre- 
eular shapes. Stainless steel furniture, kitchen equip- 
ment, and architectural ** hardware *’ are particularly pro- 
misine fields for welded fabrication. Improvements. in 
4 to 6 per cent, chromium steel are obtained by the addt- 
tion of columbium. Not only is greater oxidation resist- 
ance, toughness, and strength at high temperatures ob- 
tained but increased ductility in the weld zones makes the 
steel desirable — for 


columbium-bearing oxy-acetvlene 


welded installations. These improvements increase the 
serviceability of the steel in equipment and piping for 
high-temperature use in the petroleum, chemical and 


power industries. 


Chromium-Alloy Cast Iron 
HROMIUM-bearing grey cast iron is becoming widely 
recognised for its soundness, good physical proper- 

ties and heat-resistant characteristics. One type, which 
Short 


lengths can readily be joined to form longer lengths by 


also contains copper, is used for cast iron pipe. 


welding. Installations can likewise be made by this 


method. Progress has also been made in the gas cutting 


of alloy. steels. The shape-cutting of low-alloy, high- 
tensile engineering steels is now being done in large scale 
production, and a new method has been worked out for 
this 


ame-cutting stainless-clad steel. The principle of 


new method depends on the fluxing action of the carbon 


steel laver. 








GAS PRODUCERS ON VEHICLES 


As announced in Parliament on November 8, a design of 
producer gas generating apparatus suitable for use with road 
transport vehicles has been developed, and will be made 
available to firms able and willing to undertake manutacture. 
All inquiries about this apparatus should be addressed in 


Fuel 


Blackwall 


Director ot Fuel 


Way, 


Firms interested in the possible manutacture 


the first instance to the Research, 


Research Station, Rive! Green 


wich, S.k.10. 


Lane, E. 


of the producer should give some indication of the manu 


facturing facilities they have available and the type ot 
work on which they have had previous experience. hi 
design in question has been prepared for large scale 


production involving the use of steel pressings. 








\ cinnabar deposit—the exact extent of which has not vet 
been established bisa been dl covered tal Dor Bosco 1h) th 
Minas Creraes Province Ol brazil, according Lo the Brazilian 


Federal Ministry of Agriculture. 
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Some Recent Metallurgical Patents 


Coating with Metals 

ln coating tubes, sheets, and other iron articles by the lead 
zinc process in which the objects are introduced into the lead 
and withdrawn through the layer of zinc floating on the lead, 
the objects are introduced into the lead bath immediatey after 
pretreatment with an aqueous solution of ammonium chloride 
and zinc chloride, the proportion of ammonium chloride to 
zinc chloride being preferably between 1 to 5 and 1 to to. 
(he container for the molten bath is preferably made of 


iron poor in carbon and the articles are introduced 


into the 
| ] - » on , 

lead through a frame made of a material not attacked by 
lead or lead-zinc 
Class 
500,117 to 


Akt.-Ges. ) 


alloy. 


Specifications 281,357 and 287,210 
yee 


i both in S2 (11)], are referred to. (S 


J. V. (Muitterdeutsche 


Spec ification 
Armstrong J. Stahlwerke 


Alloys 
An alloy containing as main ingredients lead and coppe1 
and, if desired tin, is made by alloying with these metals an 
auxiliary alloy comprising copper, nickel, manganese, iron, 
phosphorus, aluminium, tin, 
auxiliary alloy 


and silver. In making the 
59-574 parts of copper are melted to- 
gether with 26-31.426 parts of nickel, to which added 
0.491-2 parts of manganese and 0.491 part of iron, then 0.442-5 
parts of phosphorus, and 0.491-1 part of an aluminium alloy 
containing $88.23 per cent. 


72.005 
are 
of aluminium, 5.31 


per cent. of 


copper, 2.65 per cent. of tin, 0.88 per cent. of ni kel, 0.85 
per cent. of magnesium, 1.66 per cent. of manganese, and 0. 39 
per cent. of 


silver. In making this aluminium alloy, the 


copper, manganese, and nickel are melted together and 
added to the aluminium which is molten, and the tin and 
The 
The auxiliary alloy is added in the proportion 
of 3-10 per cent. of the final alloy to copper and then 10-60 
per cent. of lead are added and, if desired, tin. (See Speci- 


fication 507,903 to Whitman, H. L.) 


magntsium are added to the resultant mass. silver is 


then added. 


Alloy Steel : Heat Treatment 

Welded constructional elements, for example for aircraft, 
having a minimum strength at the weld of 60 kilograms per 
square millimetre without brittleness, are made from an alloy 
steel capable of precipitation hardening and containing 0.05- 
0.25 per cent. of carbon, 0.3-0.8 per cent. of manganese, 0.1 
0.5 per cent. of silicon, 0.2-2.0 per cent. of molybdenum, o.1- 
1.0 per cent. of vanadium, and cent. 
The 


hardening by 


0.25-3-0 
steel may be sub- 
tempering between 
., and preferably between about 450 and 
with or without a previous normalising treatment, 
or it may be normalised only. Specification 445,842 1s re- 
ferred to. (See Specification 506,640 ta Schoeller-Bleckmann 
Stahlwerke A.-G.) 


per 
of copper, but no. titanium. 
jected to precipitation 
about 400 and S00? C 


700” C., 





The Institute of Metals 
Officers for 1940 


A | a formal general meeting of the, Institute of Metals, 
held in 


} 


1 London on November 16 in place of the cancelled 


September Glasgow meeting, the nominations 


made to fill vacancies occurring on the Council next 


under-named 
were 
vear. 

As President : Lieutenant-Colonel the Hon. R. M. Preston, 
D.S.0., Managing Director, Rio Tinto Co., Ltd. As Vice- 
Presidents: Dr. S.. F. Chief 
Register of Shipping; Enginee: 
Preece, K.C.B., Engineer-in-Chief of the Fleet, Mr. 
\. |. G. Chairman of metal group companies of 
Imperial Chemical Industries, Ltd. As Hon. 
lieutenant General Sir J. Ronald E. Charles, K.C.B., 
C.M.G., D.S.O., Director, British Aluminium Co., Ltd. As 
Members of Council: Dr. W. E. Alkins, Research Manager, 
lhomas Ltd.; Mr. G. L. Bailey, M.Sc., 
Chief Department, British Non-Fer 
rous Research Association; Mr. F. C. Braby, M.C., 
Director and London General Manager, 
Braby and Co., Ltd.: Colonel P. G. l. 
M.C., T.D., M.A., | 
son, Ltd.: Dr. D. 


University of 


Dorey, engineer Surveyor, 


Lloyd's Vice-Admiral Si 
(,eorve 
Smout, 


‘Treasure! 


Jolton and 

Ofhcer, 
Metals 
B.Sc.. 


Sons, 
Development 


F rederick 
D.S.0.. 


Pass 


(,ueterbock., 
Director, Capper and 
Hanson, Professor of Metallurgy, The 
sirmingham. 


Managing 








CAST IRON RESEARCH 


Although the plans for the Fourth Study Course in Novem 
ber were abandoned, the British Cast Iron Research 
Association will continue to perform the services for which it 
was formed and which members have now come to expect. 
his applies both to the headquarters and Scottish labora 
tories. The addresses and telephone numbers are unchanged 
(he Association is actively taking part in movements to 
ensure that the requirements of H.M. Government for cast 
irons may be met, and to ensure the widest possible use of 
cast iron in applications not previously considered. This 
will enable the industry to play its part in national defence 
and help to relieve the strain on existing productive resources 
of other metals, ferrous and non-ferrous. The Bulletin will. 
for the time being, revert to a quarterly publication. 


Silica Basins and Crucibles 
New Standard Specification 


A new British Standard for Silica Basins, Crucibles and 
Capsules (B.S. No. 875-1939) has recently been published, 
and forms part of a series of British Standards for Scientific 
Glassware and Silica Ware. 
and 


Parts 1 and 2 deal with Basins 
the 
from which they are to be made, and tables ot 
dimensions. 


Crucibles respectively and give range of sizes, 


material 
Part 3 is confined to Capsules with lid for com 


bined moisture and ash determination and deals also with 


the material and dimensions. 


Standard 


Copies of this new British 
the British Standards 
Institution, 28 Victoria Street, London, S.W.1, price 
post 


mav be obtained” trom 


=< od 
- -° _ 


lree, 








THE IRON AND STEEL INSTITUTE 


The statutory autumn meeting of the Tron and Steel Institute 
was held on Thursday, November 23, the othces 
of the Gardens, London, S.W.1. 
Only formal business was transacted at the meeting. It 
took the place of the meeting which was to have been held 
at Cardiff on September 12-15, 1939, but which can- 
celled. ‘The Council have announced that the general activi 
ties of the Institute will be curtailed in 
many of the staff as possible for national service. 


1939, al 


Institute, 4 Grosvenor 


Was 


release as 
Until 
additional meetings or 
joint meetings with local societies will be held for the pre- 


order to 
further notice, no veneral meetings, 


sentation and discussion of papers, 








TURKISH CHROME EXPORTS 
According to figures received by the Department of Over 
seas Trade, the value of exports of chrome (ore) from Turkey 
in July, 1939, reached £ T642,000 as compared with £T521,000 
for the same 
the United 


creased 


month in 1938. ‘Total exports from Turkey to 
Kingdom, the months de 
trom £ 1304,000 to £1198,000, while those to 


Germany rose from £T 1,393,000 to £14,605 ,000. 


however, for same 
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THE SCOTT 
EVAPORATOR 


THE ADVANTAGES OF THE SCOTT 
FORCED CIRCULATION DESIGN 
WITH THERMO-COMPRESSION .... 















The necessity for increased heating 
surface where thermo-compression is 
employed is largely offset by the 
scott Patent Forced circulation system 
which ensures remarkable liquor 
velocities. 





Contact surfaces in plant illustrated 
of stainless steel throughout. 








Steam and water consumption reduced 
by about 50%. 





GEORGE ¢ & SON (LONDON) LTD. 
ERNEST SCOTT & COMPANY, LIMITED 
ARTILLERY HOUSE, ARTILLERY ROW, LONDON, S.W.1 


A 
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that SOFNOL LTD., have, over a period of many 
years, accumulated a fund of highly specialised 
experience and knowledge ? 

And ARE YOU INTERESTED TO KNOW that 
this wide experience has now been collected, sifted, 
extended and published in booklet form, each 
booklet covering a special field of interest ? 


Finally, ARE YOU INTERESTED TO KNOW that 
these booklets are available free of charge on 

OLEUM application ? Please write now for those that 
concern you. Here is the complete list .. . 

(All Strengths) 





‘CALCIUM HYDRATE” (A.1) 


Describing the properties of pure Calcium Hydrate as a 
SULPHURIC ; standard alkali for chemical processes and water treatment. 


BASESRS “CHEMISTRY of WATER SOFTENING” (A.2) 
HYDROCHLORIC A handbook for every Engineer and Chemist responsible 
(Muriatic) for Water Softening. 
— WATER TESTING” (A.3 
6 
DIPPING aah (A) 
finn On simplified methods of testing necessary for the control 
of the quality of water supplies. 
DISTILLED 
WATER ‘““SODA LIME” (A.4) 


Describes new grades of this reagent of increased absorptive 
capacity for all purposes. 


‘* SOFNOLITE ” (A.5) 


A handbook for every analyst. Describes an economical, 
solid, gravimetric CO, absorbent. 


“ INDICATORS ” (A.6) 


How modern indicators increase the accuracy of volumetric 
analysis. 


‘* CONDITIONING BOILER FEED WATER ”’ 
(A.7) 

Describes the most up-to-date methods of preventing scale 

formation on heating surfaces. 
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Why not ring GREenwich 1600 
and talk it over with SOFNOL ? 


SPENCER CHAPMAN & 
MESSEL LID. 


90, CORNWALL ROAD, 
CHEAM, SURREY 
Telephone: Telegrams: 
Vigilant 1438 Hydrochloric-Sutton 


Works: Silvertown, E.16 
Telephone: Albert Dock 2168 & 3187 


IU HNNNILIULULLULIVLUUULULUUUULUUUULULVILVLILIVIIIIIE | © SOPNOL LTO. WESTCOMBE HILL, GREENWICH, -£.10 
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“LION” PACKINGS 


FOR ALL PURPOSES AND PRESSURES 





















































PLEASE CONSULT US 


On all matters concerning 
PACKINGS & JOINTINGS 
For Chemical Plant 


WRITE FOR CATALOGUE R6 


JAMES WALKER & CO., LTD. 
“LION '"' WORKS, WOKING, SURREY 
PHONE : WOKING 2255 GRAMS : LIONCELLE 



















A complete range of squirrel-cage and 
slip-ring machines with appropriate con- 
trol gear for situations where inflammable 
gases or liquids may be present, such as:— 


Coal Mines, Gas Works, Oil Refineries, 


Paint and Varnish Factories, and Petrol 


Pumps. 


Descriptive Literature, containing information 
as to the grouping of dangerous gases, will be 


sent to any responsible executive. 


FLAMEPROOF 
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TO ALL USERS OF 
“RIZISTAL” 
ACID RESISTING 
CEMENT 


& 



















Greetings and 
Best Wishes for a 
Srosperous 1940 


JOHN L. LORD 


\) WELLINGTON CEMENT WORKS 
” TELE Sone: BURY €l7_ BURY, cancasuire 
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MADE in CANADA 


ACETIC ACID 

ACETONE 

CARBIDE or CALCIUM 
PARALDEHYDE 


MARLOW HOUSE, | ACETYLENE BLACK | 
LLOYDS AVENUE.LONDON# POLYVINYL ACETATE GELVA 


E-C-3 : HIGH & LOW VISCOSITIES - 
ieee @ POLYVINYL ACETALS‘ALVAR 
pe 7 EMERGENCY ADDRESS : 


ROYAL 4312/3 
113, Foxley Lane, PURLEY, SURREY. 


4 Telegrams: q 
S “IGANSHAWIN, FEN, LONDON” | eerpnane : Wpunds Sher 
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A DIFFICULTY 
OVERCOME 





Every CHEMIST Knows the difficulty of evaporating certain 


solutions to dryness without loss by sputtering. Even when every precaution 
is taken loss may occur and the result be rendered inaccurate. 


By heating from above the evaporation proceeds quietly and may be carried 
out quickly. The VITREOSIL Radiant Heater illustrated above has been 
designed to enable heating to be carried out from overhead, and as the electric 
heating element is totally enclosed in VITREOSIL it is completely protected 
from any acid vapours. 


The heater may also be inverted and used as a boiling plate. It takes 400 watts 
and can be supplied for any specified supply voltage between 200 and 250 at 
726d. Prices for other supply voltages on application. 


THE THERMAL SYNDICATE LTD. 


Head Office and Works: Wallsend, Northumberland. 
London Depot: 12-14, Old Pye Street, Westminster, S.W.1. Established over 30 years. 
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NATIONAL 





WHEREVER FIRE EQUIPMENT !S NEEDED 





% NATIONAL 

SPRINKLER 
INSTALLATIONS 

FIRE VALVES 
FIRE HOSE 
HOSE REELS 
WATER EQUIPMENT 
FIRE BUCKETS 
A.R.P. ITEMS 
PUMPS 
FIRE TENDERS 
FIRE DETECTORS 
FIRE ALARMS 
GAS DETECTORS 


National equipment covers every fire protection need— 
covers it the more safely because, built in every item, 
is the knowledge that only by maintained excellence can 
its high reputation continue. 


% ESSEX * RICHMOND 

METHYL BROMIDE FOAM AND 
HAND SODA ACID 
EXTINGUISHERS EXTINGUISHERS 

FOAM AND 

FEATHERSPRAY oe 

EQUIPMENT 
+ SHEEN 
FIRE TRUCKS CARBON 


TETRACHLORIDE 
EXTINGUISHERS 


+ ELECTRICON 
SMOKE DETECTION 


AUTOMATIC FIRE 
EXTINGUISHING 
INSTALLATIONS 


THE NATIONAL FIRE PROTECTION CO. LTD. 


PETERSHAM ROAD, Telephone: RICHMOND 2342/3 RICHMOND, SURREY 














FREEZE-FORMED 


BY PATENT PROCESS 


e HIGHEST EXCHANGE CAPACITY of all Zeolites on the Market, guaran- 
teed 12,000 grains CaCO 3 per cu. ft. on continuous flow. 


UNIFORM DENSITY, UNIFORM SHAPE assured by forming crystals in 
ICE UNDER ICE PRESSURE. Freezing process controls screen grading. 


HIGHLY RESISTANT TO ATTRITION. Guaranteed to withstand water 
with high free CO, and low silica content 
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68-72.HORSEFERRY ROAD. WESTMINSTER. S.W.I. Tel: ABBey eee 
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To business life of the Nation continues—must continue—despite 
the alterations in Europe and the present conflict. ‘ Planning for 
to-morrow’ has, indeed, a special and wider significance at this time, 
since we are planning fora to-morrow when we shall once again be at peace. 
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Not only are Doultons maintaining their Head Office and Showrooms in 
Lambeth, where they have been for 125 years, but they hope to occupy 
their new building on the corner of the Albert Embankment facing 
Lambeth Bridge before the end of the year. And though essential 
National requirements are making heavy demands on all seven works 
of the Company, every effort is being made to maintain undis- 
turbed their usual complete service to all users of ceramic materials. 


Doultons have weathered many crises and National Emergencies. 
Founded in the year of Waterloo, an unbroken record of service 
stretches back through four major “ war-periods”. Now, in a 
fifth, that record still remains — and will remain — unbroken. 






Doulfons are maintaining their service 
from their Lambeth Headquarters 





C Roy. 


A beautifully printed book ** Ceramics in 

Art and Industry’’ has been published ! 

to give you a better insight into the | | 
manifold activities of the House of 


Doulton. A copy will be sent you on request. 
DOULTON & CO. LIMITED. LAMBETH, LONDON, S.E.1. 
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ACID RESISTING Successfully used in 
nae | all } | GAILLARDTOWERS 
es, oS SS ACID OILSETTLING 
JOINTING TANKS 
MATERIAL GAS WASHERS 
ACID TOWER EARTHEN, ‘| | CHIMNEY LININGS 
PACKINGS EARTHENW... , a8 ASH SLUICES 
RINGS AND BALLS , HYDROCHLORIC 
| PICKLING TANKS 
and other types of packing 
ETC. 
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PRACTICALLY INDESTRUCTIBLE Almost any design of tiles and 
CHEAPER and SUPERIOR to Gy, OY GY" packings can be made to suit 
LEAD and other materials. ; moe OU, 7 at ae Oe individual requirements. 
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We will prepare designs or work to customers’ own dreetegs. Enquiries welcomed. 


B. WHITAKER & SONS, LT 


St. Stephen’s House, Westminster, S.W.| 
ceunebitaee Works: ACCRINGTON, Lancs. Tae 


| 9 PARL, LONDON 



































ACID - PROOFING WORK OF 
DESCRIPTIONS 


INDUSTRIAL FLOORING — ACID-PROOF — NON-DUSTING 
NON-SLIP — LAID IN SITU — MACHINE FACED TILES FOR 
DECORATIVE SCHEMES 
SUPPLIERS TO ADMIRALTY, WAR OFFICE AND AIR MINISTRY 


Work laid and guaranteed by our own Contracts Departmeit or materials supplied with 
Service 


PRODORITE LTD. EAGLE WORKS. WEDNESBURY. STAFFS. 
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ALL STRENGTHS INCLUDING THE CONCENTRATED QUALITY 


SODIUM PERBORATE 
SODIUM SULPHIDE 


(CRYSTALS AND CONC.) 


BARIUM CARBONATE 


PRECIPITATED 


BLANC FIXE 


BARIUM SULPHATE PRECIP. PULP ANDO ORY 


BARIUM HYDRATE 

AMMONIUM PERSULPHATE 
BENZOYL PEROXIDE 
MAGNESIUM PEROXIDE 
STRONTIUM PEROXIDE 
y A Oe ae 2 >, ee 
SODIUM PYROPHOSPHATE 


(ACID AND NEUTRAL) 


TITANIUM PIGMENTS 
BARYTES 


‘ 
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Branch Works: 
BRADFORD 


BLAPORTE Tahephone: Luton 69 


a: Telegrams : Laporte, Luton 
LUTON —'O. 
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It pays to use 


TOWERS 
Graduated Glassware and 


Streamline Hydrometers 
OF GUARANTEED ACCURACY 


because they are re-tested, re-annealed, and may be 
depended upon. The prices are reasonable because 
you are buying from the maker. The design of each 
article is well thought out and many exclusive 
improvements are incorporated. 


Latest catalogues of Graduated Glassware and Streamline Hydrometers sent on request. 
Also obtainable from Fredk. Jackson & Co. Ltd., 44 Chapel Street, Salford 3, Manchester. 


J.W. TOWERS & CO. LTD. 


BEesENTIFIC APPARATUS -MANUFACTURERS 


hone >: WIDNES 2201 ‘3 lines W | DNES 


Telegrams : “ TOWERS, WIDNES” E N G I A N D 
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LOW HILL 





134 BROWN] 
Near the l 
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the Decontamination 
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° Ca) 
of Clothing exposed to Gas Contact. 3% 
G) 

. o Q 

A practical and efficient apparatus made 4 
in several sizes to suit requirements. 4 
Ci) 

G) 

Ga) 

Ci) 

Cs) 

Ci) 

GJ 

Ci) 

4) 


London Office: 
ESESE3E3ES 149-151, Abbey House, 


Victoria Street, S.W.|1. WANHOE LUORKS ROTHERHAM 
Telephone : Abbey 6327. Esta. 1/856 
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NO LOOSE 
WEIGHTS 
BELOW 
ONE GRAM 

















NEW, TIME-SAVING 
CHEMICAL BALANCE 














THE “MULTIWEIGHT” DEVICE OERTLING Aperiodic Chemical. Balance No. 62 marks 
Efficiency and simplicity distinguish the OERTLING de- a new standard of speed with accuracy in precision 
vice for the automatic addition of separate weights. Two 
concentric milled knobs operate cams which in turn weighing. The new ‘“Multiweight’’ device in combination 
control the arms bringing the weights into action. One 
movement of each knob applies any weight frém 0.0100 with ris ic- devi makes weighin 
to 0.9900 gram. The time taken is, at the most, two a ppm seein - aiilies 
seconds. Weights from 0.0001 to 0.0099 gram are of fully automatic up to 0.9999 gram. The only weights 
course read direct from the illuminated scale. 

used on the pan are thus multiples of | gram. The 


action is delightfully simple, and it is no exaggeration 
to say that the new balance can save regular users 
weeks of working time in the course of a year. 
Capacity 100 grams. Please write for detailed 


specification or ask us to arrange a demonstration. 


L. OERTLING LIMITED, 


65, HOLBORN VIADUCT, 
LONDON, E.C.l 


ENTIRELY BRITISH MANUFACTURE 
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BXPERIENE 


This year we 
celebrate our centenary 


of 


———-— VITREOUS ENAMELLING 


Our Enamel was adapted many years ' 





ago for industrial uses, and to-day 
is still in the front rank for its 
Purity and Acid Resisting [ 

Properties. 
































Apply Dept. V for Illustrated Lists 

















IF YOU WANT TO KNOW 
THE ped 


There’s nothing better than a Coley Thermo- 

meter for giving you an accurate knowledge 

of temperature. In these days of precise 

manufacturing methods, the single-degree 

accuracy of its recording is of distinct and 
Pe" outstanding value. 












a, Wine 
Rm 
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Instal Coley Thermometers ! Instal them : 
now ! They're guaranteed for twelve months nag 
—they last a lifetime. Model illustrated 


has 4in. 


Calibrated in Centigrade or Fahrenheit. Commercial Dial. 


Catalogue showing standard instruments, 
including latest models with Chromium PRICE LONDON 


cases, willingly sent on request. 3 7'6 


Range 80°-220°F 


A) Special ranges on 


application. 





THERMOMETERS 





“THE TEMPERATURE TO A DEGREE”’ 





COLEY THERMOMETERS LTD., 2 & 4, LONDON ROAD, BRENTFORD, MIDDLESEX 


Telephone: EALING 4010, 
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Service 
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w« we wish each other a happy 
Rew car with Sincerity— because 
in this beloved land of freedom, 
goodwill between man and man 
is the bedrock of our JLtional life. 

e We can make it a happy 
Now ae by Keeping the trade 
flag ns “ 
mast hiah. Jt 
is in. this spirit 
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that the Firm of John Thompson 
adds its wishes to the Store of 
good wishes freely flowing now, 
and its resolution to add during 
/9Z0 its contribution from its’ 
store of experience to the =- 
prosperity of the Chemical Industry, 

entlemen— 
heres to us 


all / Oe, 


ONE OF THE JOHN THOMPSON ENGINEERING GROUP 








‘“‘Everything for Safety Everywhere’”’ 





GAS MASKS OF 


ALL PATTERNS 


For Naval, Military, Civilian and Industrial Purposes. 
ALL A.R.P. EQUIPMENT. 





“PROTO,” “SALVUS” and ‘‘FIREOX” 
SELF-CONTAINED OXYGEN 
BREATHING APPARATUS 


for work in irrespirable atmosphere. 








SMOKE HELMETS OF ALL PATTERNS 








‘““NOVITA” & “‘NOVOX” RESUSCITATING APPARATUS 


(Oxygen and Oxygen + CO, systems) for the apparently 
drowned and asphyxiated. 





SAFETY GOGGLES and GLOVES, PROTECTIVE CLOTHING and all other 


SAFETY and PROTECTIVE DEVICES 





SIEBE, 


GORMAN & CO., 


LTD. 


LONDON, S.E.I. 


All communications to ‘“‘ Grangeclare,’’ Park Lane, Ashtead. 


Telegrams: Davis, Ashtead. 


Telephone: Ashtead 3142 














December 30, 1939—The Chemical Age XV 


* * 
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DISTILLATION PLANT OPERATING AT340C 
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This typical example of plant designed and ture of 340°C at a pressure of only 50 Ibs. 


fabricated by Fraser incorporates a 5-ft. dia. per sq. inch, with very exact tempera- 


stainless steel Pot Still agitated through one ture control. The heating vapour is 


of our Lighthouse-type gears. The Still is generated by the boiler on the right, 


heated by a condensing vapour in a jacket. which has a capacity of 500,000 C.P.U.’s 
This DOWTHERM vapour gives a tempera- per hour. 


We also manufacture 


CONTINUOUS DISTILLATION PLANT * EVAPORATORS * DRIERS 
* AUTOCLAVES & MIXERS * SOLVENT EXTRACTION PLANT ¥ 
HIGH VACUUM PROCESS PLANT, etc., etc. 


Catalogues on request 





W.J. FRASER & CO.,LTD. DAGENHAM, ESSEX 
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PRODUCERS 
OF 
TAR ACIDS 


Many Producers of Tar Acids wish to increase 
their production for war purposes. This will 
involve simultaneous increase in produc- 
tion from recausticising plants and we 
shall be glad to advise on this problem. 


DORR CONTINUOUS CAUSTICISING PLANT 


IS THE BEST THAT CAN BE USED FOR THIS PURPOSE 


DORR OLIVER oo. uta. 


ENGINEERS, 



















Abford House, Wilton Rd., Victoria, London, S.W. |! 














TYPES A.R.P. 120 & A.R.P. 250 


Patents Pending 





/ The Lightest and most Compact Trailer Fire 
» Pumps. 

* Advanced design for efficient performance and 
absolute Reliability. 
or Easy to Tow, Manoeuvre and Manhandle. 
i i cn ot thy Can be supplied with or without Trailer. 
pe i, oN. All Units run in and tested to Government 
Standards before despatch. 
Reduction in Fire Insurance Premiums when 
used for Industrial Fire Protection. 


Write for Illustrated Bulletin. 


WORTHINGTON-SIMPSON, LTD., WORKS :--NEWARK-ON- TRENT 
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“LABORATORY APPARATUS 
in Vy / alinum <r 


Limited, have over 130 years’ 

experience in the melting 
and refining of precious metals. 
Each refining and manufacturing 
process used in the production 
of Platinum ‘Laboratory Appara- 
tus is subjected to rigorous 
supervision so that the purity 
of the final products 
is assured. 


XVII 


























PLATINUM CAPSULES 











CRUCIBLES FILTER CONES 














ELECTRODES [| “MICRO APPARATUS 














M BOATS 
DISHES PLATINU 











PLATINUM TIPPED TONGS 





* THREE FREE PUBLICATIONS 


You are invited to write for copies of these publications 
which give further particulars of J.M.C. Platinum 
Laboratory Apparatus. Ask for No. 45 (Crucibles 


and Dishes), No. 46 (Platinum Electrodes), and No. 47 Branches and Associated Companies at Poland 
(Use and Maintenance of Platinum Laboratory Street, W.1, Birmingham, Sheffield, New 
Apparatus). York, Toronto, etc. 








JOHNSON, MATTHEY & C” LIMITED 


HEAD OFFICE AND REFINERIES 


73/83 HATTON GARDEN, LONDON. E.C.I 
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White and Grey 
Plain, Antique, 
Crinkled, and 
Embossed. 


Pure Filterings 
for Laboratory 
Work, and in 
quantities for 
all Industrial 
purposes. 


“POSTLIP” 


(No. 633 Mill) 


ENGLISH 
FILTER 








All sizes 
Squares, Circles 


Rolls made to order 


See report of TESTS 
made by the National 
Physical Laboratory 
a copy of which will 
be sent on application 
together with free 
samples if required. 


Postiip Filterings are stocked by all the leading Wholesale Laboratory Dealers 


and Folded Filter 





WINCHCOMBE, 








EVANS ADLARD & CO., Ltd. 


POSTLIP MILLS 


CHELTENHAM, ENGLAND 
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WIRE 






WOVEN WIRE 
WIRE CLOTH 


Large and varied stocks 
are carried at our London 


warehouse. 


















STEVES 
& 
SCREENS 


PHIPP ST., LONDON, E.C.2 


Telephone: BiShopsgate 2177 (3 lines) 








KEEBUSH for 








KEEBUSH RECTANGULAR TANK. 


corrosion resistin?, 


Chemical Plant 


Tanks Dyeing 
Pipework Equipment 
Valves Pickling 
Pumps Equipment 
Stirrers owers, etc. 


Fume Ducts 
KEEBUSH is a non-metallic con- 


structional material resistant to the 
majority of acids and chemicals. 

IT IS—unaffected by temperatures 
up to 130°C. 

—Lipht in weight. 

—Unaffected by hydrochloric acid, 
sulphuric acid up to 50% con. and a 


very wide range of corrosives handled 


in the chemical industry. (Write for 
leaflets). 








KESTNER EVAPORATOR & ENGINEERING CO., LTD. 


CHEMICAL ENGINEERS 
5, GROSVENOR GARDENS, 


WESTMINSTER, 


LONDON, 5&.W.1 
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OT ERLING 


BRAND CHEMICALS 














FINE AND TECHNICAL CHEMICALS 
OF FIRST-CLASS QUALITY 


Send Your Enquiries to :— 


THOS. TYRER & CO... LTD. 


STIRLING CHEMICAL WORKS 


STRATFORD. LONDON. E.15 


Telephone: Maryland 4874 (5 lines) Telegrams : ‘ Tyremicus, Phone, London.’’ 
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Greenwood 





XX 


_ CALLOW ROCK — 


High-Calcium 


LIME 


Lump, Ground, or Hydrated Lime 
for all purposes 











‘Callow Rock ’’ White Lime is made 
from Cheddar Limestone In modern 
gas-fired kilns, and is unsurpassed for 
chemical activity, uniform quality and 
freedom from waste. 








THE CALLOW ROCK LIME Co., Lt. 
CHEDDAR, SOMERSET 


London Agents: \/. K. Chandler & Co., 4, Lloyds Avenue, E.C.3 
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If the Director of any Laboratory has not yet received a copy 

of the new edition of our complete priced Catalogue (A.R. 397) 

we shall appreciate it if he will kindly advise us, when a copy 
will gladly be forwarded 


* 


JUDACTAN REAGENTS 


WITH | 


ACTUAL BATCH’ ANALYSIS 


(not merely maximum impurity values) 








te Our New Catalogue includes : | 


(a) For the first time in 
the history of British 
Analytical Reagent manu- 
facture, particulars of Re- 
agents with Actual Batch 
Analysisand with Analyses 
made independently of 
the manufacturers. 


(6) A number of products 
which have recently be- 
come of importance and 
which, we believe, will 
not be found listed else- 
where. 


(c) Many price reductions. 





The General Chemical & Pharmaceutical | 
Co. Ltd. (Dept. D), Judex Works, Sudbury, 
Middlesex, 

















We are sorry 


that difficulty in obtaining 
materials is causing delay 
in some of our deliveries. 
But, doing our utmost, 
we are grateful for our 
customers forbearance 
and hope that the position 
will soon improve. 


THE GUELPH CASK, VENEER 


LTD 


AND PLYWOOD CO. 


Telephone: East 1498 


Also at Manchester and Scotstown, Quebec, and Mattawa, 
Ontario, Canada 








WEST FERRY RD., MILLWALL,'\LONDON, E.14 


























Accurate Mixing 


ree REVOLVING DRUM IS NOT STOPPED FOR CHARGING OR 
ISCHARGING. TOTALLY ENCLOSED RENDERS DUSTLESS MIXING. 


UNIVERSAL MIXERS § ('xie”) 


RRevonyiwe DRUM 


MOVABLE “=a 
INLET & . 


OUTLET.” «© 7% 
CHUTE 


} 
Fast & /; 
Loose | 
PULLEYS | 


FRICTION DISCS WITH RENEWABLE | 
_ LONG-WEARING RINGS 





O THE CHUTE SPRAY 
ESSENCE, OILS, WA OR OTHER 
wet on A A. MIST ova Shae tA te 


BOOTHS 


J. BOOTH & SON, 
CONGLETON (Phone 114), 





». CHES. 
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GRINDING OF EVERY DESCRIPTION 


of Chemical and other materials for the Trade 





Old-established but up-to-date in every detail, our organisation provides a specialised 


service for the chemical industry that ensures rapid delivery and low prices. 





Manufacturers and proprietors of 
“INVICTA” DECOLOURISING CARBON, 


PLUMBAGO, FOUNDRY FACINGS, WOOD AND 
ANIMAL CHARCOAL, MANGANESE, “INVICTA” 
BITUMINOUS MATERIAL FOR ROAD 














CONSTRUCTION. ESTD. 1830 
& 
MANUFACTURING CHEMISTS CONTRACTORS TO H.M. GOVERNMENT 


INVICTA WORKS, BOW COMMON LANE, LONDON, E.3 


and at Meeson’s Wharf, Bow Bridge, E.15. ‘Phone: EAST 3285. ’Grams: “ Hill-Jones, Bochurch, London.”’ 





KX1] 








VACUUM DRYERS 
DISTILLATION PLANT 
CRYSTALLIZING PLANT 

















HUGH GRIFFITHS 


CHEMICAL ENGINEER, 
16, QUEEN ANNE’S GATE, S.W.I. 














LEICH 
&SONS 
METAL 


Orlando St 
BOLTON. 





The Chemical Age 


GoTTON BaGs 


AND 


LINERS for SACKS, BARRELS and BOXES 


W. H. FELTHAM & SON 


Imperial Works, Tower Bridge Road, London, S.E.|! 


December 30, 1939 




















FOR VALVES AND COCKS FOR ACIDS 
IN IMPROVED DESIGNS 





HAUGHTON’S METALLIC CO., LTD. 
30, ST. MARY-AT-HILL, LONDON, E.C.3. 














MIXING PANS 
FOR ALL PURPOSES 


Sizes 
9 inches to 6 feet 


diameter. 


Made with 
Steam Jackets 
and 
Tipping Gear. 





Any design of stirrers or mounting 
to suit special materials or position. 


Suitable for 
As used by the leading manu- 


liquids or powders. 


facturers throughout the country. 





Write for particulars to :— 


W. ROWLANDSON & CO. 
75N MARK LANE, LONDON, E.C.3 























OILS 
WAXES 
GREASES 
WOOD CHARCOAL 
NAPHTHENIC ACID 
TAR PRODUCTS 
FORMALDEHYDE 
SODIUM SILICO FLUORIDE 
NE PITCH 
POTASH 


>T EAR I 
CAUS TIC 


Offers on request, from :— 


INTERNATIONAL 
TAR & CHEMICAL 
PRODUCTS LIMITED 


ESSEX CHAMBERS, CLARENDON ROAD, 
WATFORD, HERTS. 
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STEEL 
ENAMELLED STEEL 
CHROME-£& CHROME -NICKEL- 
STAINLESS STEELS 


ers 
. “ in 





NICKEL MONEL COPPER 
ALUMINIUM, CAST STEEL 
COPPER CLAD STEEL 
SILVER CLAD STEEL 
NICKEL CLAD STEEL 
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In modern chemical apparatus the highest steam 
pressures can be successfully met by the adoption 
of either the SAMKA Piping System or the 
SAMKA Double Walls. These heat-transferring 


surfaces enable the inner wall of the vessels to 


be restricted to the least dimensions, which 


in the case of expensive metals is a definite 


economic advantage. 
Write to us for full explanatory leaflets. 
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@ Illustration shows : Three Samka Pipes Nickel Reaction 
Vessels 4° 6” i.d. 5° 2” deep Capacity 440 galls. 


Working pressure in coils 2,550 Ibs. sq. in. 


Newry Balfour £4 


DURI= FouU 


LOND : 
ON OFFICE: ARTILLERY HOUSE, ARTILLERY ROW, LONDON, sS.W.! 
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LUBRICATED PLUG VALVES 
IN PRACTICALLY ALL METALS 
FOR ALMOST EVERY SERVICE 
TO BE MET WITH IN THE 
CHEMICAL INDUSTRY 
FOR 


ACIDS - ALKALIS 
GAS LINES - BLEACHING 
OIL - AIR - WATER, ETC. 





For vacuum of 105 in. Hg. 
to pressures of 3000 Ib. 
per square inch. 


Fitted with covers and 
glands for safety, 


Special Lubricants for all 
services, 














aE “4 NO STICKING - NO LEAKING 
The SMALLEST of the various MODELS of eo Lone ie 
es 9° Manufactured in 
ANKER LABELLING MACHINES STAINLESS STEEL 
constructed and installed for normal and special requirements er EBONITE 
-RESISTING B E, ETC. 
CONSULT THE SPECIALISTS rn Write for Catalogues and a 
ANKER BROTHERS & COMPANY LTD. AUDLEY ENGINEERING COMPANY LTD. 
30-34, New Bridge Street, LONDON, E.C.4 NEWPORT - SHROPSHIRE - ENGLAND 
Works: ILFORD, ESSEX Telephone: Newport, Shropshirel8 & 128 Telegrams:*‘Audiley’ Newport, Shropshire 

















OVERCOME ANY OBJECTIONABLE ODOUR in your 
Turpentine Substitutes, Paints, Varnishes, Distempers, Floor and 


Furniture Polishes, etc., by using 


(ALBUMENS) LTD. REGD.) 
THE ABATTOIRS, WATER ST., MANCHESTER, 3. : pease an ens 
ESCR B L PPLICATION 
MANUFACTURERS OF 
BLOOD ALBUMEN, LIQUID ALBUMEN CREPIN & DOUMIN LTD., 1s, COOPER’s ROW, LONDON, E.C.3 
PURE DRIED BLOOD & CRYSTALLISED BLOOD. Cables : DOVORIAN, FEN, LONDON Telephone : ROYAL 2107 























FILTER PRESSES || ACID VALVES 
30,000 SUPPLIED VULCANITE OR HARD. LEAD 
THE PREMIER FILTERPRESS CO, LTD,, 96, Woodcote Road, Wallington, Surrey 


eLVORIDES SILICOFLUORIDES 
gs FLUORIC ACID 


FLUORIC ACID FLUORIDES and WHITE ACID or FROSTING ACID 
Alljstrengths; SILICOFLUORIDES of FLUOSILICIC ACID 57-58".,".S1F; 
CYANIDES and ; * Alumina, Ammonia, Barium, Calcium, ce AaEperEpRNENETEADETEN 


FLUORIDES and FLUOSILICATES are 


CARBONATES of ee — en our SPECIALITY—we are _ prepared 


7 to make special Fluorine Products on 
COPPER and ZINC Alurmina-Soda (Fluoride {(Cryolite) request. Send us your enquiries 
COPPER CHLORIDE 


COPPER ' NITRATE 





























’ 














R.CRUICKSHANK LTD., Camden St. BIRMINGHAM. I. 
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‘STAVELD °S >) 


LEVELLING AGENT THE HYGIENIC 
FOR USE IN DYEING FLOOR CLEANSER 


ANILINE OTL - AMILINE GAGE = CAUSTIC SODA 
KIiQUIiD CHLORINE: - 2eOier a7 PrO-CHLORITE 
SULPHURIC ACIDS - BLEACHING POWDER - MIRBANE OIL 
NAPHTHALENE - na) NOlG 5 | RO) :4| Cum. \ G1 D - mae) iNi= 


The only works in England producing 
SODIUM OR oe SR OR. © Wa me - 


THE STAVELEY COAL & IRON C2 L™® N® CHESTERFIELD. 
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alkalies. 





THE SECRET OF 
METAFILTER SUCCESS 
* 

THE SCALLOPED 
RING HOLDING 


THE METASIL BED 


® NEW, PURE & FRESH 

for EVERY FILTRATION 
@¢ PURE MECHANICAL 
# NOT ADSORPTIVE 


* RENEWED IN LESS 
THAN 15 MINUTES 
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s/s METAFILTRATION 


METASIL which is inherently inactive produces brilliant filtrates. Not even 
bacteria can pass the labyrinth of the bed. Metasil held by the rigid columns 
of scalloped rings, gives a ROBUST filter bed. 


No troublesome cloths requiring constant cleaning and replacement. 


METASIL removes all suspended matter even colloidal in form and even 
of the same density as the liquid. 


METASIL can filter viscous or non-viscous liquids, gums, gelatines, acids, 


METAFILTERS ARE 
EFFICIENT e ECONOMICAL e ROBUST e RELIABLE 





CERTAINTY OF StRvicy E- suppl! 


YOU Uf “VG ‘“ <j/ U. “GG Myyly 
43 Y 
g V 2 Y G ; YY 
MECC ECAC TZ EM: AEs eE@eHHMM@ c@tt Et bt ™ 


THE METAFILTRATION CO., LTD. 





‘Phone: HOU. 1121 


“BELGRAVE WORKS - HOUNSLOW -~ MIDDLESEX 
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WOOD VATS AND TANKS 


50 Gallons to 150,000 Gallons Capacity 


The Secret of our 
Success is: 


. Properly seasoned 


Ti 


. Strict elimination of 
natural defects from 


Ti 


. The accumulated mae 
experience of over 
150 years’ continuous rere 


m 


anufacture of ss ee 
Chemical Vessels. | foe ij noes 
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| Carty’s specialise exclusively in the manufacture of Wood Vats and Tanks 
for all trades, and are famous for the reliability and long life of their vessels. 


CARTY & SON LTD. 


HARDERS ROAD, PECKHAM, LONDON, S.E.15. 
PHONE : NEW CROSS 1826. EST. 1766 















































December 30, 1939—The Chemical Age 








SOME OTHER KENT INSTRUMENTS 


KM meters for steam, water, gas, air, oil, etc. 


Uniform cold or warm water meters for trades or 
water-works. 


M-type meters for water, oil and petrol. 


Multelec, a potentiometer instrument for control- 
ling pH value, temperature, etc. 


Automatic boiler control, maintains boiler effi- 
ciency within 1% of test efficiency. 


Curved tube manometers. 


Pressure and Temperature Controllers. 


GEORGE KENT, LTD., LUTON, BEDFORDSHIRE. LONDON OFFICE: 
oa HIGH HOLBORN, W.C.1. JOHANNESBURG : P.O. tie 7396. PENANG : 

P.O. BOX 321. AGENTS ;SYDNEY : GIBSON, BATTLE & CO., PTY., LTD., 
P.O. BOX 1595 B.B. MELBOURNE: GEORGE KENT (VICTORIA) PTY. ey 
395, COLLINS STREET. BRISBANE: UNDERHILL, DAY & CO., rr. 
WELLINGTON, N.Z.: CORY-WRIGHT & SALMON, P.O. BOX 1230. BOMBAY 
WwW. A. ADY & CO. LTD. ROYAL INSURANCE BUILDINGS, 
CHURCHGATE STREET. 











XXVIII 








XXVilI 


OLEUM (all strengths) 


Sulphuric, Battery, Dipping, 
Muriatic, Nitric, and Mixed Acids. 
SPENCER CHAPMAN & MESSEL Ltd. 
With which is amalgamated WILLIAM PEARCE & SONS, Ltd. 
90, CORNWALL ROAD, CHEAM, SURREY 


Telephone: Vigilant 1438. Works: Silvertown E.16 
Celegrams: “‘ Hydrochlorie-Sutton. Telephone: Albert Dock 2168 & 3187 


LACTIC ACID 


SULPHONATED OILS 
TANNERS’ MATERIALS 


i ee 
BOWMANS (WARRINGTON), LTD. 


CHEMICAL MANUFACTURERS, 


Moss Bank Works : : 





Near WIDNES 


BRITISH ASSOCIATION OF 
CHEMISTS 


Unemployment Insurance. Over £12,500 paid out. 
Legal Aid. Income Tax Advice. 


Write for particulars to :— 
C. B. WOODLEY, 
C.R.A., F.C.LS. 
General Secretary, B.A.C. 





Appointments Service 


“ EMPIRE HOUSE,” 
75, PICCADILLY, 


LONDON, W.1 
"Phone: Regent 6611 











CLASSIFIED SECTION 


NOTE: Trade announcements, other than strictly second- 
hand and job lines, cannot be inserted in these pages 
except by firms whose advertisements run in the display columns 

















EDUCATIONAL 


( 2d. per word ; minimum 18 words; 8 or more insertions, 14d. per word per insertion. 
Sixpence extra is charged when replies are addressed to box Numbers.) 


AUTHORITATIVE TRAINING IN WAR TIME. 


TUDY at HOME with The T.1I.G.B.—free from black- 
out and travel difficulties. In the last two examinations 
of the Institution of Chemical Engineers, students of The 
T.1.G.B. have gained :— 
2 FIRST PLACES 
2 ** MACNAB ” PRIZES 
THE DEPARTMENT OF CHEMICAL TECH 
NOLOGY includes CHEMICAL ENGINEERING 
PROCESSES, PLANT CONSTRUCTION, WORKS 
DESIGN AND OPERATION, and ORGANISATION 
AND MANAGEMENT. 

Write to-day for ‘‘ The Engineer’s Guide to Success ’’— 
Ff REE—which contains the world’s widest choice of 
Engineering Courses by Correspondence—over 200—covering 
all branches and alone gives the Regulations for Qualifica- 
tions such as A.M.I.Chem.E., A.M.I.Mech.E., A.M.I.E.E., 
C. & G., B.Sc.(Eng.), etc. 

THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN. 
21g Temple Bar House, 


London, E.C.4. 
Founded 1917. 


20,000 Successes. ) 
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FOR SALE 


(2d. per word ; minimum 18 words ; 3 or more insertions, 14d. per word per insertion 
Sixpence extra is charged when replies are addressed to box Numbers.) 





HARCOAL, ANIMAL, and VEGETABLE, horticultural, 

burning, filtering, disinfecting, medicinal, insulating ; 
also lumps ground and granulated; established 1830; con- 
tractors to H.M. Government.—THOS. HILL-JONES, LTD., 
‘Invicta ’’ Mills, Bow Common Lane, London, E. Tele- 
grams, ‘‘ Hill-Jones, Bochurch, London.” Telephone : 
3285 East. 





!WO All Copper Steam Jacketted Mixers, 29 in, diam by 
18 in. deep, double G.M. Agitating Gear, revolving in 
opposite directions, F and L Pulleys 14 in. by 41n. and 
striking gear. 

CWO Ditto with 
condition. 

C. F. DAVIS, LTD., 60 Hatcham Road, S.E.1; 


Tel.: New X 1306. 


Tilting Pans, 271in. by 211n. Good 





’Phone 08 Staines. 
Jacketed Steel Mixing Pan g ft. diameter by 8 ft. deep: 
Gardner type Mixer, Jacketed, 7 ft. by 3 ft. 6 in. by 3 ft.: 
Werner Z Blade Mixer, Pan 29 in. by 29 in. by 26 in. : Triple 
Granite Refiner, 24 in. by 12 in. 


HARRY H. GARDAM & CO., LTD., STAINES. 





RICHARD SIZER, LIMITED, OFFER THE 
FOLLOWING :— 

Kaymond 6-Roller GRINDING MILL, under-driven, com- 
plete with its cover and fan, suitable for pulverised coal fuel. 

Copper built AUTOCLAVE, 20 ft. long by 4 ft. diameter, 
about ¢ in. plate, rivetted together, 130 lb. working pressure. 

Three steam jacketted ROTARY DRYERS OR MIXERS, 
14 ft. long, 4 ft. diameter, mounted on ball bearings and each 
of 1,000 gallons capacity. 

Horizontal belt-driven VACUUM PUMP, about 12 in. by 
i2 in., by Pearn. 

Horizontal CONVEYOR, 275 ft. long, 30 in. wide, elec- 
trically driven, for bags, sacks, or similar material. 

One steam jacketted Melvin; one steam jacketted Mason, 
and 12 other various MIXERS. 

Six Gardner and Hind & Lund Steam Jacketted “ U ”’ 
shape RAPID DRYERS, 6 ft., 5 ft., and 3 ft. 6 in. long, belt 
and gear driven, and with bottom outlets. 

Excellent STORAGE TANK, to ft. by 8 ft. by 5 ft. deep, 

steel built. 

One excellent C.I. SECTIONAL TANK, to ft. by to ft 

by 10 ft., built in 20 plates. 

Twenty-five Various 

MACHINES. 

Two excellent Werner Pfleiderer MIXERS, size 14}, 33 In. 

square, 26 in. deep, with stainless steel linings and stainless 

steel double Z arms. 

LIST 739 JUST AVAILABLE : COPY SENT UPON 
APPLICATION. 

RICHARD SIZER, LIMITED, CUBER WORKS, HULL 


SIFTING AND DRESSING 





Telephone : 31743 (3 lines). Telegrams: “ Sizer, Hull.’ 
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WANTED 


(2d. per word ; minimum 18 words; 3 or more insertions, 14d. per word per insertion. 


Sixpence extra is charged when replies are addressed to box Numbers.) 





on ELL your Surplus for cash. Secondhand Chemical Plani 
and Machinery of every description wanted immediately 
Prompt consideration to all offers. Frank Winkworth (Him- 
self), Alexandra Works, Addlestone, Surrey. Weybridge 3797 





OODEN FILTER PRESSES, plate and frame type, 
capacity 50 cubic ft. Apply Box 1970, THE CHEMICAL 
AGE, 154 Fleet Street, E.C.4. 





SERVICING 


2d. per word ; minimum 18 words ; 3 or more insertions, 14d. per word per inser‘ ion 
Sixpence extra is charged when replies are addressed to box Numbers.) 





RINDING of every description of chemical and othe 

materials for the trade with improved mills.—Tu)s 
HILL-JONEs, LTp., ‘‘ Invicta’’ Mills; Bow Common Lance, 
London, E. Telegrams: ‘‘ Hill-Jones, Bochurch, London.”’ 
Telephone: 3285 East. 








OFFICES TO LET 


2d. per word ; minimum 18 words; 3 or more insertions, 14d. per word per insertion 
Sixpence extra is charged when replies are addressed to box Numbers.) 





FFICES available in modern building in Fleet Strect. 

Large or small suites. 3 lifts, Central heating. All 
services. Inclusive rents. Box No. 1957, THE CHEMICAL AGE, 
154 Fleet Street, E.C.4. 





PATENTS & TRADE MARKS 


2d. per word ; minimum 18 words; 3 or more insertions, 14d. per word per insertion 
Sixpence extra is charged when replies are addressed to box Numbers.) 


INGS PATENT AGENCY, LTD. (B. T. King, 
A.I.Mech.E.. Patent Agent), 146a Queen Victoria Street, 


London, E.C.4. ADVICE, Handbook, and Consultation 
free. ’Phone: City 6161. 
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ATENTS obtained, trade marks and designs registered, 

at home and abroad. GEE AND Co., 51-52 Chancery Lane, 
London, W.C.2 (2 doors from Government Patent Office). 
Telephone: Holborn, 4547 (2 lines). Established 1905. 
Handbook ‘* Patents, Trade Marks and Designs ”’ free. 








WORKING NOTICES 


(2d. per word ; minimum 18 words ; 3 or more insertions, 13d. per word per insertion. 
Sixpence extra is charged when replies are addressed to box Numbers.) 





Proprietors of Letters Patent No, 402,613, entitled 


, I THE 
‘* Manufacture of Alcohols,’’ 


desire to grant licences to 


interested parties on reasonable terms or enter into othe 
arrangements for the purpose of exploiting the patented 


invention and ensuring its full commercial development and 
practical working in this country. Enquiries to be addressed 
to Cruikshank & Fairweather, 65-66 Chancery Lane, London, 


W.C.2. 


Hk Proprietors of Letters Patent No. 419,787, entitled 

‘* Sulphur Condenser,’’ desire to grant licences to 
interested parties on reasonable terms or enter into othe: 
arrangements for the purpose of exploiting the patented 
invention and ensuring its full commercial development and 
practical working in this country. Enquiries to be addressed 
te Cruikshank & Fairweather, 65-06 Chancery Lane, London, 


We shud. 





: or Proprietors of Letters Patent No. 419,788, entitled 


‘* Recovery of Elemental Sulphur,’’ desire to grant 
licences to interested parties on reasonable terms or enter 
into other arrangements for the purpose of exploiting the 
patented invention and ensuring its full commercial develop 
enquiries to 
be addressed to Cruikshank & Fairweather, 65-66 Chancery 


Lane, London, W.C.2. 


ment and practical working in this country. 








ALL CHEMICAL WORKERS 
TECHNICAL —_ OPERATIVE _ AUXILIARY 
SHOULD JOIN AT ONCE 
THE CHEMICAL WORKERS’ UNION 
Reg. T.U. No. 1696 — Founded 1912 
Benefits :—Trade Protection, Legal Aid, Unemployment 
Benefit, Free Use of Employment Bureau. 


WRITE FOR PARTICULARS :—ARTHUR J, GILLIAN, Gen, Secretary 
DEPT. C.A., 149, NEWINGTON CAUSEWAY, LONDON, S.E.! 











All kinds of Vats 
and Tanks for 
Chemical, Dyeing 
and Allied Industrics 





ebcs Vat Builders, Tel. 976 
ROBERT AIREY & SON, HUDDERSFIELD. 








Subscription to The Chemical Age is 21/- per 
annum, including weekly issues of the journal, 


a copy of the C.A. Year Book and all postage. 








WATKINS & WATSON LTD. 
FAN & BLOWER Mofgrs. 


Special Requirements Single & Multi- 
Quiet Running Experts Stage Types 
A.R.P. VENTILATION 


WHITE LION ST., LONDON, N.|I. 








Terminus 3191 Estab. 1890 











Snow-White Light Oxide of Tin. 
Copper Oxide. 


ROUND Bone Fecspaa Oxipes OF 

Quants Stone. SCrnone COmaLt MIUM 
— __—— Erc.. SMALTS COPPER IRON CAD 
ANTIMONY. ARBONATE SULPHIDE, 
COBALT. RUTILE. 
CHROME. nei meas 
MANGANESE. All kinds 
NICKEL f 
SELENIUM. i 
TITANIUM. Chemicals 
URANIUM for 
ZINC Vitrifications. 


MANUFACTURERS. 
4GLASSMAKERS. 


SHEET IRON 
COPPER « JEWELLERY. 


PYRAMID CONES for Testing Temperatures 
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H Y DR OG E N PEROX I D E ESTB. 1883. | = _ m wan coon 
Concentrated Qualities. DYESTUFFS & CHEMICALS. EDWIN DYSON & SONS 


COLE & WILSON LTD. CHEMICAL PLUMBERS AND LEAD BURNERS 


24. G head Road. HUDDERSFIELD CONTRACTORS TO H.M. OFFICE OF WORKS 
’ reennea oad, " 
Telephone. : Huddersfield 1993 Telegrams: “ Colour’’ Huddersfield. Baker Street, Oakes, Near HUDDERSFIELD 
























































The “Horne” May we quote? 
Long experience has 
Steam rap given us recognised leader- 
ship in the making of 
COMPLETE TAR 
- ete OR REPAIRS. 
RIVETED or WELDED. a 
B 1 Stills, Tanks, , 
Jacketed neon. etc. “ve LEEDS pbRADFORD 
.¢ BOILER Col? 
; STANNINCLEY. 
will cope with large amounts of condensa- 
tion. Easy to fit. Will work in any position O a 
EFFICIENT :: SIMPLE :: DURABLE W 
First Orders on Approval Steel Plate ork 
. . for Chemical Processes. 
Horne Engineering Co., Ltd. —— 
35, Pitt Street, Glasgow. LEEDS & BRADFORD BOIL Oo. ; 
STANNINGLEY - - - = Near LEEDS 




































PROTECTIVE EQUIPMENT FOR INDUSTRY 


Suitable for all trades where working conditions are severe. 
May we help you solve your particular problem in PROTECTIVE CLOTHING? 


We invite you to send for 


Catalogue, and Cuttings to test in your own solutions. Lists showing results of our own tests. Sample Garments to test In actual work 







Waterproof, Acid and Alkali resisting 
APRONS, GLOVES, CLOGS, BOOTS 
and LEGGINGS of all descriptions. 














lf your workers require protection against 

Water, Acid-or Alkali Solutions, Friction, 

Molten Metal, Oil, Paint, Dust, Fumes, 

Light, Heat, Cold, Fire, Cuts or Splinters 

see that their PROTECTIVE EQUIPMENT suits 
the ACTUAL CONDITIONS of work. 


, 131 & 133 (Dept. C.A.), HENNIKER ROAD 
CLARK, HOY & CO., = strATFoRD, LONDON, E.I5 
MANUFACTURERS Telephone : Maryland 3052 


Specialists in Head to Foot Protective Measures. 
































SECURITY and COMFORT for the WORKER ensures increasad PRODUCTION 








